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INDUSTRIES OF NORTH WALES. 


THE QUARRIES ON THE WESTERLY SLOPES OF LLANBERIS 
VALLEY. 


HERE is quite a number of quarries upon the 
westerly side of the Llanberis Valley, none of 
A) which, however, are of anything like the impor- 
A tance of the Dinorwig quarries. They are all 

O) situate in a more northerly position than Mr. 
2=>—! Assheton Smith’s quarry, the direction of the slate 
vein being irregular. They lie between the village of Llanberis 
and the smaller village of Crom-y-glo. Beginning in the southern 
extremity we have the Goodman’s quarry upon the lake side. 
Travelling from this point up the mountain-side we have the 
Caermeincian and Bwlch-y-groes quarries. These are now of no 
note, although in former years the Bwlch-y-groes quarry was 
one of the most renowned in Wales, having a famous export 
trade. Beginning again at the lake side to the northward of the 











VAYNOL, CAERNARVONSHIRE.) 


Goodman’s quarry, we find the Lower Glynrhonwy quarry, and 
travelling up the mountain side we meet the following quarries :— 
Upper Glynrhonwy quarry ; the Cook and Ddél ; the Cambrian 
(a little southward out of the track); and the Cefn-du quarries. 
On the top of the hill is the Douan-las quarry, now lying idle ; 
and as we descend on the opposite side of the hill, the Chwarel 
Vawr. The lower quarries possess a very important convenience 
in the railway, whic payne along the edge of the lake to Caernar- 
von. The success of a quarry has very often been decided by 
the formation of a railway in its vicinity. 

Goodman’s quarry was formerly known as Chwarel-y-Person, 
or the Parson’s qu Old Bishop Goodman left some ground 
here in trust for the poor of his diocese—hence the name. The 
quarry is owned by a private company, the manager being Mr. 
J. W. Jones. The veins lying between the “ royal blue” and the 
green veins pass through this quarry. Already considerable ex- 
cavation has been made, and preparations are being made for 
much extensive working. We may note that the green vein 
possessed by this quarry is upwards of twenty-six yards in 
thickness. 












































The Lower Glynrhonwy quarry is also owned by a private 
company. The managing director is Captain Wallace W. Cragg. 
The acting agents or stewards are Messrs. David Evans in the 
upper portion of the quarry, and Mr. Pierce Williams in the 
lower portion. This quarry is by far the most extensive on the 
westerly side of the lake. There are upwards of 210 men en- 
gaged in the works. Its riches lay in the purple vein, or, as it is 
now called, the Glynrhonwy vein, and the “ faengoch.” There 
are several pits opened in different parts of the vein. 
pits are level with the lake. 
connected with the other by a series of shafts and tunnels, and 
upon the level bank between the two divisions there is a couple 
of locomotives, collecting together the slates from the various 
points in the quarry. 

The Upper Glynrhonwy quarry is under the management of 
Mr. David Hughes, and is worked upon the same veins as the 
last mentioned. In former years there was very brisk work car- 
ried on here. There are five large pits sunk, but they are only 
— in part. The workmen number on an average thirty- 

ve. 

The Cook and Ddél quarries are owned by Trew Jegon, Esq., 
his manager being Mr. Robert Roberts. This quarry is one of 
those which labours under the disadvantage of being filled in 
part with the rubble of former days. The old workers had no 
idea of system, and emptied the slate waste upon any spot. In 
the principal pit there are three galleries, a level proceeding from 
the lowest, carrying off the accumulation of water, and thus 
avoiding the expense of pumping machinery. 

The Cambrian quarry is owned by a limited liability company. 
John Menzies, Esq., is the managing director, and Mr. William 
Davies the agent. The lower portion of the quarry possesses the 
veins which divide the two lines of quarries which we gave in 
the commencement of this portion of our paper, and the upper 
portion the veins which pass through the Caermeincian quarry, 
the latter possessing a good quantity of joints while the former 
is very solid. A red vein runs through the ground, which, 
though very pretty to look at, is, nevertheless, for all commercial 
purposes, extremely worthless. There is a single pair of iron 
rails running from the quarry to the lake side, the descent being 
in a series of gradients. The loaded waggons will gravitate 


The lower | 
The lower division of the quarry is | 
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side of the valley hangs over towards the centre, the inclination 
increasing as the vein ascends. The following is a recapitula- 
tion of the quarries, commencing at the eastern extremity :—the 
Alexandra, Moeltryvan, Braide, Vron, Pen-yr-orsedd, Cilgwyn, 
Gallt-y-vedw, Pen-y-bryn, Dorothea, Talysarn, Ooddva’r Coed, 
and Coed Madog quarries. These, which include the principal 
quarries of the district, are situate on the north-westerly side and 
the centre of the valley. Upon the opposite side of the valley 
there are the Gwernor, Ty Mawr, Nantlle, Ty’n-y-weirglodd, 
Nant-yr-allt, and Vrontreulog quarries. Some of these quarries 
are not being worked at present. 


RIVETING. 


E are not sanguine enough, and yet in the face of 
the enormous marches which the power of mani- 
pulating and working large masses of metal has 
recently made, the stretch of imagination would 
not be so very great, to look forward to the time 
when a six-foot diameter boiler will be rolled out 
on a mandril, and require nothing more to complete its forma- 
tion than the closing of the ends. And hence we are content to 
contemplate riveting, in all the senses of the term, as a process 
which must, for long time at least, continue to be part and parcel 








| of our engine construction, and to the thoroughly sound, safe, and 


down the whole of the descent, and the empty cars are drawn to | 


the quarry again by a turbine of fifty-horse power. Plenty of 
water can be obtained by damming some small rivulets in the 
upper portion of the property. Single lines of this description 
are said to work very economically. Another feature in the 
management of this quarry is the introduction of the Burleigh 
rock drill, which we have before mentioned. 

The Cefn-du quarry is managed by Mr. Morgan Jones, and 
consists of one pit, entered by a level. The veins are the striped 
purple and red veins. This quarry possesses, what is greatly 
needed in many other quarries, plenty of room upon which to 
discharge its waste. 


THE NANTLLE QUARRIES. 


. 


Slate-rock was probably first quarried in Wales at the Cilgwyn 
quarry in this district. The district is reached by rail from 
Caernarvon. From the Penygroes station, on the Caernarvon 
and Avonwen line, there is a junction running eastward three 
miles. The termination of this line is called Talysarn. Further 
along the valley is the village of Nantlle. The whole is some- 
times known by the name of Llanllyvni, a village near the Peny- 
groes station, and, before the present development of the quar- 
ries, the most important place in the neighbourhood. Looking 
up the vale the finest view of Snowdon is obtained. In the 
centre there are two lakes, once extremely beautiful, but the 
lower one is now being rapidly filled with the rubble from the 
quarries. Upon the northerly side of the vale is a long ridge 
of hills, called the Cilgwyn Mountain, terminating in the 
Mynyddvawr. The southern side is bounded by the mountains 
Cwmdulyn and Cwmsilyn. 

The slate veins run obliquely across the valley, from north- 
east to south-west. The veins dip or descend towards the 
south-east. There are seven veins worked in the quarry. The 
lowest, or that which comes to the surface in the north-westerly 
side of the vale, is the purple-striped vein ; then comes the purple 
vein, red-spotted vein, blue-striped vein, the silky-red vein, the 
blue-mottled vein, and the green vein. The divisions between 
these veins consist of very small strata of sulphurous slate, ex- 
cept in one instance. 
the blue mottled vein there is a good thickness of whinstone. 
All the Nantlle veins, with the exception of the green, are tinged 
more or less with a cast of red. In the centre of the valley the 
cleavage of the rock is vertical ; but in the quarries on either 


Between the blue and striped vein and | 


| employed. 





economical conducting of which, time, talent, and energy may 
be most advantageously applied. 

A good deal has already been written on the subject, and a 
good deal, we think, yet remains to be placed before those inter- 
ested—and nearly all our manufacturers are so, either directly or 
contingently—on the questions of what are the best, the cheapest, 
and safest methods of riveting together the plates, either of wrought 
or cast-iron, required to form boilers, bridge-girders, cofferdams, 
iron hulls, &c. ; not, however, intending to include in our trea- 
tise the question more especially applicable to riveting as applied 
to ship-building, to which point, however, we shall probably 
return in an early issue. 

Broadly speaking, then, we apprehend that riveting fer se 
may, for the present at least, be divided into two grand divisions,— 
these are, hand-riveting and machine-riveting. Of course the 
tendency of the practice of the day,in this as in nearly every 
other case of applied power, is to substitute steam for manual 
labour ; but there are yet other points involved which we think 
may claim prior notice to that even of the power which is to be 
In riveting, as in every other manufacturing opera- 
tion, the first thing requiring our attention is the obtaining of an 
accurate knowledge of the materials with which we are to work, 
their applicability to the object sought to be obtained, and the 
preparation of them for that object. Now we take it that, putting 
aside, of course, the question of the quality so far as the metal 
is concerned, of the plates and rivets themselves—and if we were 
to enter on this, our present task would indeed be a herculean 
one—perhaps the most important one for decision is that of how 
the holes through which the rivets are to be driven are them- 
selves to be made. At a first glance this may be thought a com- 
paratively small matter, for it may be readily said, and with 
some show of truth—What effect can the manner of making the 
rivet-hole have upon the rivet itself? Given that of good iron pro- 
perly heated and headed up, how can the manner in which the 
holes were punched or drilled make any difference in the strength 
of the joint? One of our very best authorities on iron, Sir Wil- 
liam Fairbairn, has, however, decided that there is an essential 
difference in the strength of joints between plates that have been 
punched and those in which the holes have been drilled. Whilst 
acknowledging that extreme equal accuracy of position is of the 
first importance, and that that might, perhaps, be easier obtained 
by drilling than by punching, Sir William very forcibly puts for- 


| ward the fact, that punching itself is a most excellent test of the 
| quality of the plates used, and that with really good iron no 


sensible injury results from the punching the rivet-holes, whilst 
with bad plates the metal would crack between them. A theory 
too has been put forward as to the sharpness of the edges of 
drilled holes, inducing a cutting action on the rivets, and the re- 
sult of some experiments made for Colonel Inglis by Mr. Kir- 
kaldy go to show that the effect of rounding the edges of the 
rivet-holes was an increase of resistance to shearing in the 
rivet amounting to ten per cent. A series of experiments were 
instituted by Sir W. Fairbairn on the ultimate resistance of 


rivets to shearing, a summary of the results of which is here 
given— 
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, His conclusions therefrom are, taking them seriatim, as fol- 
ows :— 

“1, Joints with drilled holes are weaker, and elongate less 
before fracture than joints with punched holes, and the average 
of four experiments on joints with drilled holes, compared with 
an average of four experiments with punched holes, shows that 
the rivets in the former are 1°36 ton per square inch, or 6} per 
cent., weaker than the rivets in the latter. The elongation is 
also 26 per cent. less with drilled than with punched holes.” 

Now, individually, we are of opinion that the great cause of 
this extra strength in joints made with punched rather than 
drilled holes, arises thus :—when a hole is drilled the fibre of the 
plate is cut directly through, whilst if the hole be punched there 
is, especially in good tough plates, a certain elongation of the 
fibres taking place prior to the actual cutting, which latter does 
not, we hence think, tend then so entirely to destroy everything 
like continuity ; in fact, the very appearance of a punched hole 
indicates that the fibres of the iron have been stretched prior to 
actual separation, and that this very pressure communicates a 
toughness to the plate, whilst the action of a drill has rather 
tendency todestroy the fibre, and substitute crystallization therefor. 

‘2, Hand-riveted joints are somewhat stronger than ma- 
chine-riveted joints. The mean of three experiments on 
hand-riveted joints compared with the mean of three experi- 
ments on machine-riveted joints, shows an excess of shear- 
ing resistance in the rivets in the hand-riveted joints amount- 
ing to 1°495 ton per square inch, or 7} per cent. The hand- 
riveted joint also elongates 26 per cent. more than the machine- 
riveted joint.” 

Here is apparently a clear advantage so far as regards 
strength of joint in favour of hand-riveting, and Sir William 
Fairbairn inclines to consider that it arises from the fact 
that in that process the rivet-is slightly hardened by being ham- 
mered after it is closed. Now this does not strike us as being 
actually the true explanation—-as we attach but little importance 
to the effects of hammering after the rivet is cold. On the other 
hand, however, we hold that the quality and strength of the rivet 
is essentially improved by the hammering whilst it is hot, and 
in this particular we venture to compare the difference between 
hand and machine riveting to that which exists between ham- 
mered and rolled iron. In both of the hammered cases there is 
distinct and rapid percussion acting on the fibre of the iron, 
whilst in machine riveting and rolling the necessary compres- 
sion is produced by squeezing and not by blows. The result 
of that squeezing being, as we take it, and a fact we believe 
which will scarcely be denied, far inferior as regards the result- 
ing quality and strength of the iron produced to that of the 
hammering. Here, again, some one may come in and say—How 
can that be the case when it is well known that continued per- 
cussion, however slight in its force, will, if persisted in suffi- 
ciently long, leave a piece of wrought-iron, in the event of sud- 
den fracture, with a crystalline section,—with, in fact, a fracture, 
showing far more of cast than of wrought-iron peculiarities? 
Here then is, to our minds, one of the great difficulties of deter- 
mining how far machine or sgueezing riveting (we speak now of 
the hydraulic method) may not be a more effectual process, and 
give, under certain circumstances, a stronger joint than does 
the hand or percussion system. We shall, however, sum up all 


these points when we are drawing our little treatise to a con- 
clusion. 
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Sir William Fairbairn is further of the opinion “ that there is 
a decided increase in the strength of the rivet when the edges 
of the rivet-holes are rounded, so as to diminish their cutting 
action,” and he gives the following as the values of the shearing 
resistance of rivets when used in rounded holes and unrounded 
holes :— 
Shearing resistance of rivets. 
21°517 tons per sq. in. 
20°958 ” ” 
19°228 ” ” 


Rounded holes: : ; 
Unrounded holes § Punched . 


t Drilled 


But, on the question of the superiority of hand-riveting as 
compared with machine work—when the author observes that 
this is “ due to the fact, that in hand-riveted joints the rivet is 
slightly hardened by being hammered a/ter it is cold,” we 
must decline to agree with him ; for,as we have just said, the 
result of percussion on iron, when cold—véde the crystallization 
of rails after a certain amount of traffic has passed over them— 
is clearly not that of increasing the tensile strength thereof, but 
the contrary. That Sir William is thoroughly right so far as the 
rounding of the edges go, we fully concede ; but the inference as 
to cold hammering (except to a very limited extent) being of 
benefit, we do not see as a sequence to what has been stated. 

Mr. J. Cochrane has also made some interesting trials on the 
difference between drilled and punched, the iron experimented 
upon being Low Moor and Staffordshire bars three feet long ; 
planed down to an uniform thickness and shaped to an uniform 
width. With each of these descriptions of iron three experi- 
ments were tried, in the first of which a hole of rather less than 


| one inch diameter was drilled in the middle of the bar; in the 


second the hole was punched ¢ inch too small in diameter, and 
then rimered out to the full size; and in the third the hole was 
simply punched large enough to take a rivet of the same size as 
those used for the other two holes ; the results were as follows, 
as to the resistance per square inch :— 


Diam. of hole. Resistance per sq. in. 


Low Moor, drilled r . . 0’92 in. 24°72 tons. 
Do. punched and rimered 0’92 ,, 3s a 
Do. punched . é «= OFF » ast 

Staffordshire, drilled . = 292 . Sts: 
Do. punched andrimered 0’92 ,, eo 
Do. punched . 3 . OF w 23°69 ,, 


Showing that in these instances the drilled and punched bars 
were, practically speaking, ofthe same strength. There have of 
course been numberless other experiments of a like nature, and 
after looking very carefully through the records of many of these, 
we have come to the conclusion that there is certainly a slight 
advantage as to resistance in favour of the punched holes; but it 
must not be forgotten, in spite of the superiority in strength thus 
appertaining to punching, that where a xumder of plates have to 
be riveted together there would, from the greater accuracy then 
attainable, be a decided advantage derived from using the drill. 

Having thus exemplified the differences, as very generally ac- 
cepted, between punching and drilling the holes, we return to 
the consideration of machine or hand riveting, to which—although 
of course, had space permitted, we might have considerably 
amplified our article on the various questions of diagonal or 
straight joints, of lap or butt joints, &c.—we are for the present 
compelled to confine ourselves. Of hand-riveting we can have 
but little to say beyond the ordinary commonplace statements 
that, like all other products of manual labour, it is necessarily 
impressed more or less with the character of the operators and 
partakes in its ultimate form as well of the effects of their care- 
lessness as of their skill and attention. Supposing it to be as 
well performed as it is possible for it to be, we have little hesi- 
tation in saying that it has intrinsic superiorities which would 
enable it to compete, so far as doing work in certain positions 
goes, with anything which can be produced by machinery ; but, 
on the other hand, we hold that with really well-arranged 
machines, if you do not reach the acme of perfection, you at all 
events obtain an average result, which is more equal, and on 
the whole, especially in cases where the effective work required 
is to be taken likewise on the average, more beneficial in the true 
sense of the term. 

Dividing machine riveting into three sections, Ist, the 
machine riveting with a lever and cam ; 2ndly, cam riveting ; 
and 3rdly, hydraulic riveting ; we may state our opinion that 
possibly the best form of the former is that of Mr. McFarlane 
Gray where the benefit of a series of light blows sharply 
given is obtained, and to whose diagrams and formule 
for the shearing strength of rivets and tensile strength of 
plates we cannot do better than refer our readers; as also 
on the same points, to a paper “ On the Strength and Pro- 
portions of Rivet-Joints,” by Mr. Walter R. Browne of Bristol ; 
whilst as to the latter, we proceed at once to a descrip- 
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tion of the first of our illustrations, the fixed hydraulic 
riveter of Mr. R. H. Tweddell. This is worked, as will be seen, 
by an accumulator, the water from which is admitted to the 
cylinder and exhausted from it by means of a simple hydraulic 
valve of ordinary construction ; and by a general plan of valves 
in combination with the drawback arrangement, a power of con- 
trol is obtained which is of the greatest importance in riveting, 
to prevent unfair work, reducing as it does to a minimum the 





evil effects of different lengths of rivets, for the machine shortens 
its stroke to suit a long rivet, whilst if the rivet be too short, the 
machine still closes the plates equally well by extending its 
stroke. We may point out here, with regard to an objection 
which has been raised to machine riveting, viz. that a shoulder 
is formed on the rivet de/ween the plates, that whilst this may 
be the case where the closing is effected by a sharp blow, in no 
instance has it occurred when, as in the hydraulic riveting, 

















the rivet is closed by a pressure which is in its nature a combi- 
nation of a blow and a squeeze. This surely is a considerable 
advantage, inasmuch as when a shoulder is formed between the 
plates the rivet can never be got out except by drilling ; and the 
plates being separated, although possibly only to a small extent, 
by this shoulder, the joint must depend entirely on caulking for 
its tightness. 

In such machines as these, one of the principal questions, after 
that of the quality of the work, is the speed and consequent cost 
at which it can be executed. From figures before us we find 
that in heavy work this riveter has put in from 900 to 1,000 14 
inch rivets in I inch plates in the ordinary day’s work of ten 
hours. 

We now come to the second of our illustrations, viz. the 
portable or movable riveter. 

It will be observed here that the strain of closing the rivet is 
taken by two tension rods; the crossheads, being loose in their 
centres and the lower ends meeting first, act as a fulcrum whilst 
the rivet is being closed by dies fixed in top arms of same. The 
distance between the crossheads can be adjusted by nuts on the 
tension rods, and eye-bolts are placed at intervals for convenience 
= —™ the riveter about the work on which it is em- 
ploye 

ae third illustration shows. the application of this riveter 
attached to a crane, with a complete system of arrangements for 
accumulator-pump and furnace for heating the rivets, the whole 
fitted for running on a line of rails, and being thus readily made 
available at a position along, say, a girder bridge, or other 
similar work. , 

There is a point to be noticed here, and it is that of the trouble 
and difficulty which have been experienced as to the means of 
conveying water pressure to the machines in the changing posi- 
tions in which they have to be worked; but this may be readily 
and easily accomplished by a length of copper piping twisted 
spirally, which forms also a good elastic connection. 





|] ESISTANCE of Screw Propellers.—OsBorne 
REYNOLDS states that the resistance of the screw does 
not increase with the depth of immersion beyond the 
point where the screw ceases to break the surface of the 
water (Rinnie found the greater the depth the greater the resist- 
ance). Experiments with a screw driver (worked by a spring) 
prove that practically the resistance is the same at all depths, 
provided the screw be completely immersed and do not froth 
the water. Paper read before the Association at Bradford. 
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STATISTICS OF COAL. 
I.—IN FOREIGN COUNTRIES. 


COMPARISON of our trade with that of our 
neighbours is always instructive. The largest pro- 
duction of coal in the world is that of Great Bri- 
tain, which is more than three times that of the 
United States, and more than all other countries 
in Europe together. A brief account of it may be 
useful, now that it is supposed to have attained its maximum, 
while ours has scarcely passed its infancy. 

The following are the official statistics of the coal mined in the 
United Kingdom of Great Britain :— 

















Years.| Tons mined.'Annual Incr. Annual Decr. |Home Cononet! n.|Tons exported. 
1854...| 64,661,401 | . . . . aan 60, 351,146 | 4,309,255 
sGus...) Gi,05a,090 | . - » « 208,322 59,476,168 | 4,976,902 
1856...| 66,645,450 | 2,192,371 eh anon 60,765,671 | 5,879,779 
1857.+.|. 65,304,707 | - - + + | 1,250,743 58,656,959 | 6,737,718 
1858...| 65,008,649 | . . + + | 386,058 58,479,166 6,529,483 
1859...] 71,979,705 | 6,970116 | . . . 64,972,816 7,006,949 
1860,..| 84,042,698 6,062,933 | . .. . 76,720,866 7,321,832 
1861...| 86,039,214 1,996,516 | . ... 78, 184,099 7,855,115 
1862...| 81,638,338 - + . + | 4,400,876 73»330,486 8,301,852 
1863...| 86,292,215 4,653,877 | .... 78,017,003 8,275,212 
1864...| 92,787,873  -6,495,658 | . . . . 83,977,965 8,809,908 
1865...) 98,150,587 | 5,362,714 ee eer 88,980,110 =| ~—-9, 170,477 
1866...| 101,630,544 | 3,479,957 naa asa 91,676,832 9,953,712 
1867...| 104,500,480 | 2,869,936 | .... 94,084,702 10,415,778 
1868...] 103,141,157 | + + + + | 1,359,323 . 92,303,353 | 10,837,804 
1869...] 107,427,557 | 4,286,400 | . ... 96,839,132 | 10,588,425 
1870...| 110,431,192 | 3,003,635 oe Bem 99,926,920 11,504,272 
1871...] 117,352,028 | 6,920,936 ee ee — 0152 12,549,874 
Meret eer icaeae om io ge Sp Oe ‘ 13,211,961 








It is remarkable that there is no authentic account of the 
quantity of coal mined in Great Britain previouis to the year 1854. 
The first report of the “ Mineral Statistics in the United King- 
dom,” giving with all possible exactness the quantity of coal 
raised, as obtained by direct application to the coal-owners, was 
published in July, 1855, and annually since that period a similar 
detailed report has been issued. The following is an estimate, 
made from the best data obtainable, by Mr. Robert Hunt, the 


chief of the Mining Record Office of the United Kingdom, of 


all the coal mined in Great Britain since coal was first used in | 


the country :— 


Mined in the three centuries before 1800 
Mined from 1800 to 1853 
Mined from 1854 to 1870 


850,000,000 
2,000,000,000 
1,454,224,897 


» 4,304,224,897 


The following are the uses made of the coal mined in 1869 :— 


Total coal mined in Great Britain. 





Used in iron manufactures ‘ . 32,446,60 ; 
General manufacturing, steam-power, &e. ; 25,327,21 
Metallurgies other than iron : ; ; 859, a 
Mines and collieries. 5 : : j 7,225,423 
Gas and water-works 7,811,980 
Steamships : ? : : : 3,277,562 
On railways . . . ‘ ‘ 2,027,500 
Domestic consumption . : . ; 18,481,527 
Miscellaneous ; : e , ‘ : 195,045 
Exported 5 . 9,775,470 
Total production in 1869 107,427,557 


Among the notable points in the above statement are the very 
large proportion of the coal used in the manufacture of iron, 
thirty-two and a-half million tons, and the small quantity used on 
railroads, being only two million tons. In looking forward to our 
probable future coal trade, it is evident that our railroads will 


soon furnish a large, perhaps the largest item in the account of 


our consumption of coal, instead of one of the smallest, as in 
England. ‘The use of wood in locomotive engines is only tem- 
porary. So large is the consumption of fuel in these machines, 








' Compiled from the ‘‘ Coal-Regions of America, their Topography, 
Geology, and Development. With a coloured geological map of Penn- 
sylvania, a railroad map of all the coal regions, and numerous other 
maps and illustrations. By James MacFarlane, A. M.” 





that our forests go down before them. On the New York Cen- 
tral Hudson River Railroad each engine consumes seven hundred 
and fifty tons of coal per annum. On roads with a lighter traffic 
a less quantity may be used, but it cannot be questioned that the 
consumption of coal in this manner will very soon amount to 
many million tons. The use of coal for domestic purposes in 
this country will very much exceed that of Great Britain in pro- 
portion to the population, owing both to the greater severity of 
the climate and the more equal distribution of property, which 
enables our whole people to indulge in the free use of the best 
fuel. The manufacture of iron is vastly on the increase here, as 
well as manufacturing generally, both of which have been lately 
much stimulated by the increased price of coal, and cost of 
labour of all kinds, in England. 

The exportation of coal is a branch of the trade which has 
scarcely begun in America, and which is destined at an early 
day to absorb millions of tons of our production. Our beautiful 
anthracite, the finest domestic fuel in the world, only needs to be 
known and used, to become one of the luxuries which the wealthy 
abroad will require of Pennsylvania. 

There is the same gradation in the coal-fields of Great Britain 
as in Pennsylvania. The type of perfection in gas-coal is the 
Scotch cannel, The quantity.of gas produced decreases con- 
stantly in going southward, through the Lancashire, Yorkshire, 
Newcastle, and Staffordshire basins successively. Farther 
south than the last, the coals run through several varieties of 
semi-bituminous into the anthracite of South Wales and Ireland, 
and then into the worthless culm of Devonshire. It is estimated 
that there are in Great Britain seventy varieties of coal. 

The most important and productive of the coal-fields of Eng- 
land is the Durham and Northumberland basin near Newcastle. 
It is fifty miles long, from six to twenty-four miles wide, and 
produces about twenty-four per cent. of the coal mined in England, 
In this basin are sixteen seams of coal more than eighteen 
inches thick, six of them being more than three feet, and ten of 
them less than three feet. The two most important beds, the 
High Main and the Low Main, are each of a thickness of six 
feet, with a layer of slate or poor coal in each. In England, six 
feet in thickness of coal is a good bed, and from one to two yards 
is acommon size. This north-of-England region has been for a 
long time the principal source of the supply of English coal. 

The Staffordshire and Worcestershire coal-field is twenty-one 
miles long, and its mean breadth is between seven and eight miles. 
The Dudley coal, in South Staffordshire, is of limited extent, but 
the principal bed of coal is thirty feet thick, and varies from 
twenty-four to thirty-six feet, which is a very extraordinary thick- 
ness ; and there are five other good beds measuring four, four, 
eight, seven, and twelve feet, the whole thickness of coal being 
sixty-five feet. Staffordshire and Worcestershire produce about 
eleven per cent. of the whole product of the United Kingdom. 
North Staffordshire, called the Potteries, has forty seams of coal, 
with a total thickness of 140 feet of coal, of which twenty-two 
are large workable beds measuring in all ninety-four feet. York- 
shire has sixteen seams of coal, with a total thickness of forty-five 
feet, of which the best bed is five or six feet. Leicestershire has 
ten seams of a workable size, with forty-five feet in all of coal. 
The Cumberland coal-field has three workable seams. Derby- 
shire produces the valuable splint-coal. 

Scotland produces thirteen per cent. of the coal of the United 
Kingdom. The great coal-field of Scotland has an extreme 
length of ninety-four miles, with an average breadth of twenty- 
five miles, and a workable surface of somewhere between 1,450 
and 1,750 square miles. In Lanarkshire there are twenty to thirty 
beds of coal. Clyde has eighty-four coal-beds ; Johnstone has 
ten coal-beds, in all 100 feet of coal. The Midlothian has twenty- 
four seams, measuring ninety-four feet. East Lothian has fifty 
to sixty coal-beds, over one foot thick, in all 188 feet, the thickest 
being thirteen feet. Kilmarnock produces anthracite. Basin 
No. 34, south of Ayrshire, has fifty-one feet of coal; and in the 
Clackmanan, in Fifeshire, there are 142 coal-seams. In North 
Wales the coal is bituminous ; there are seven beds in all, from 
twenty-seven to thirty feet thick, the largest being from six to 
seven feet. The coal-field of South Wales is fifty-four miles 
from east to west, and eighteen miles in width. The coal-pro- 
ducing rocks are 10,000 feet thick, and a full section shows 
twenty-five workable seams above two feet thick, making in all 
eighty-four feet of workable coal. Ireland has about seventy 
collieries, of which thirty are working on old pillars on a small 
scale, only producing, in all, 165,750 tons in 1871. England, 
Scotland, and Wales had 2,730 collieries in 1871. From the 
following statement it appears there is but little variation, from 
year to year, in the relative quantity of coal produced in the 
several districts :— 
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Summary of the Quantities of Coal produced in each Coal District 
in the United Kingdom, as officially reported. 





| } | Average for 
Districts. 
| 


1865. 1867. 1869. Ten Years, 
1860-1869. 

Dado wf Northumt er- ‘ 

rae = ot ae } 25,033,000 24,867,000 | 25,765,000 | 22,741,000 
Cumberland ° 1,431,000 1,513,000 1,411,000 1,369,000 
Yorkshire . . . « « 9,355,000 9,844,000 10,830,000 | 9,861,000 
Derbyshire : 4,596,000 4,551,000 5,400,000 } 5,756,000 
Nottinghamshire 1,095,000 1,575;000 1,575,000 : 
Leicestershire 9®5,000 1,150,000 51,000 810,000 
Warwickshire . 889,000 881,000 586,000 704,000 
Staffordshire and Worces- 

bavahites ieee 12,201,000 12,527,000 12,669,000 10,374,000 
Lancashire . 11,965,000 12,841,000 | 13,996,000 | 12,047,000 
Cheshire 10,000 935,000 957,000 856,000 
Shropshire. . . 1,135,000 1,558,000 | 1,393,000 1,181,000 
Gloucester, Somerset and | | 

Devonshire ig : 1,875,000 | 1,975,000 | _ 1,980,000 2,735,000 
Monmouthshire . 4,125,000 | 4,569,000 | 4,275,000 3»352,000 
South Wales . 7,912,000 9,092,000 9,180,000 7,808,000 
North Wales . . 1,983,000 | 2,371,000 2,158,000 | | 1,997,000 
Scotland ....-. «+ 12,650,000 14,126,000 | 14,417,000 12,508,000 
Ireland . " 124,000 125,000 128,000 | 125,000 

Total | 98,151,000 | 104,500,000 | 107,428,000 0 | 93 925,000 





In the year 1866 some degree of public anxiety was awakened 
in England on the subject of the permanence of their coal supply. 
The scientific journals directed attention to the calculations of 
Prof. Jevons, and the matter was discussed in Parliament. In 
June of that year a Royal Commission was appointed to inquire 
into the several matters relating to coal in the United Kingdom. 
After five years of investigation at great expense, with the 
advantage of paid assistants, and with every facility afforded 
them for collecting materials, their Report was completed in July, 
1871, forming three large volumes, in all 1,250 double column 
pages, royal quarto size. 

“The subjects intrusted to the five committees were: the 
possible depth of working, waste in combustion, waste in working, 
the probability of finding coal under the Permian, New Red 
Sandstone, and other superincumbent strata, and mineral statis- 
tics respectively. 

“The investigation to determine the maximum depth to which 
it would be possible to work coal has not been conclusive, but 
the commissioners consider, from the evidence before them, that 
it might fairly be assumed. that a depth of at least 4,000 feet 
might be reached. This acknowledgment must give general 
satisfaction ; for, at present, there are only about two mines that 
have reached one-half of that depth, and, from the experience 
gained in those, it appears that the high temperature is not in 
many cases permanent, and is frequently much modified by 
accidental circumstances. The temperature of the earth is 
constant ata depth of about fifty feet, and at that depth the tem- 
perature is 50° Fah. The rate of increase in the coal districts 
is generally about 1° Fah. for every sixty feet of depth. The 
heating process is most rapid at first, when the difference of 
temperature between the air and the strata is greatest, and 
gradually diminishes as the length of the passage is extended, 
never ceasing until complete assimilation of temperature. The 
air takes up the heat much more rapidly in pillar and stall 
working than in long-wall. The absorption of heat from the 
strata, by the circulation of the air, gradually lowers the tem- 
perature of a mine. 

“The labours of Committee C were directed to the ay | 
whether there is reason to believe that coal is wasted by bad 
working or by carelessness. It seems that the extension of the 
long-wall system has diminished waste, but much is still lost by 
bad working and carelessness—a very considerable amount in 
proportion to that which is actually used. Under favourable 
systems of working, the loss is about Io per cent., while in a very 
large number of instances the ordinary waste and loss amount 
to 40 per cent. 

“With regard to the quantity of coal in known coal-fields, it 
is estimated that within depths not exceeding 4,000 feet, and 
after making the necessary deductions, there are (including 
upwards of 130,000,000 tons in Ireland) 90,207,285,398 statute 
tons ; while below 4,000 feet there are 7, 320,840,722 tons, making 
97,528,126,120 tons in all, and, in the estimate, no consideration 
has been taken of any bed of coal less than one foot in thickness. 
To this must be added a further quantity of 56,273,000,000 tons 
for the probable amount of coal under Permian and other over- 
lying formations at depths of less than 4,000 feet, and deduct- 
ing 40 per cent. for contingencies, giving an aggregate of 
146,480,000,000 tons. Estimating a gradual increase in the 
population, and that the consumption per head of population 
will attain its maximum at the end of the present century, a total 
consumption is shown of 146,730,000,000 tons in 360 years, so 
that about Christmas, 2231, we shall have to look for our supply 
of coal from the sub-Permian deposits, at a depth of below 4,000 











feet. 
purely speculative, but that if the present rate of increase in the 
consumption of coal be indefinitely continued, even in an 
approximate degree, the progress toward the exhaustion of our 
coal will be very rapid.” 

This Report has been severely criticized in the “ British Quar- 
terly Review” for July, 1872. The writer argues that there is no 
doubt that the increase of temperature is at least 1° Fah. for 
every fifty-five feet in depth, and there is reason to believe that 
it follows an accelerating ratio. At Monkwearmouth mines the 
depth worked is 1,640 feet below the surface, and, in consequence 
of the high temperature, the men work shorter hours, which 
involves an increased expenditure. At Rosebridge, the deepest 
shaft in England, 2,376 feet, the temperature of the earth is 92°. 
At 2,690 feet the temperature reaches blood- heat (98°), in which 
continuous exertion is impossible. The limit to which coal can 
be extracted, before we commence a steady increase of cost, may 
be taken at 1,700 feet, and the limit of practicable extraction at 
1,000 feet lower. No engineer who has a reputation to lose 
would venture to affix his name to a report that would contem- 
plate the economical working of coal-mines at a lower depth than 
2,700 feet. From 1,700 to 2,700 feet there must be a steady 
increase in the cost of working. 

As to the quantity of unmined coal, the estimate includes every- 
thing that is black, and that is more than 12 inches in thickness. 
It also includes the total cube quantity of coal. As tothe very large 
quantity of coal believed to exist in undiscovered beds, the writer 
declines to regard the probability of its extraction as being at 
present a serious question. He figures up but 39,000,000,000 
tons as the total quantity of available coal, and that, if the present 
rate of increase of consumption continues, the last ton of this 
will be extracted Anno Domini 1945. 

It is a mathematical certainty that the exhaustion of a definite 
quantity of material which is consumed at an annually increased 
rate is only a question of time. But this is really a narrow and 
imperfect basis on which to solve the question, how long the 
supply of coal in England will hold out. It is really, he says, 
the question of the price at which coal can be laid down in an 
English port—comparing that paid for the produce of their own 
mines with that paid for the produce of other coal-fields, in- 
cluding freight —that must determine the question of the activity, 
or the disuse of the English collieries, whatever may be the 
amount of coal actually underlying the soil at that time. Within 
the last year (1872), a very large increase in the wages paid for 
mining labour, and a great advance in the prices of English coais, 
have taken place. The proverbial absurdity of “carrying coals 
to Newcastle” may yet be realized. 

There are fifty-nine small coal-basins in France, of which the 
most important are those of the Loire, and those of St.-Etienne, 
which are the best known and the largest, comprising about 
50,000 acres. In this basin are 18 beds of bituminous coal, 
and in the immediate neighbourhood are several smaller basins 
containing anthracite. The total area of coal in France is pro- 
bably not less than 2,000 square miles. In 1864, the Government 
engineers estimated there were 800,000 tons of anthracite coal 
produced, and of the 12,000,000 of tons, the mean average quantity 
obtained annually in France at the present time, about 1,000,000 
tons are hard anthracite, and the same quantity of softer anthra- 
cite, containing six or seven per cent. of oxygen and hydrogen. 
The coal-basins of France are on granite or metamorphic rocks, 
with beds or rather masses of coal of irregular and unequal thick- 
ness, sometimes attaining to 40, 60, and 80 feet, and in one or 
two places 130 feet in thickness, of a local character. Both in 
their size, and the granite on which they rest, they resemble the 
coal-basin near Richmond, Virginia. 


Production of Coal in France, compiled from the Official Returns 
in the Report of the Royal Commission. 














ss Tons of E Tons of : Tons of 

Years. . 2,200 pounds. Years. 2,200 et Years. 2,200 pounds. 
1787. 211,160 | 1848, 4,017,875 | 386r. 9,125,040 
1788. 220,982 1849. 3,977 344 1862. 10,102,116 
1789. 235,714 | 1850. 45354,840 1863. 10,518,406 
1802. 829,105 | 1851. . 4,404,941 1864. . « 11,046,794 
181t. 759,878 | 1852. . 4,816, 306 Mes. « « 11,785,714 
1816. 924,823 | 1853. 5,831,939 1866. ° 11,807,142 
1821. 1,114,448 | 1854. 6,799,535 | 1867. 12,148,223 
1826. 1,513,482 | 1855. 7:317,226 1868. 12,800,000 
1831. 1,728,950 | 1856. 7,784,165 | 1869. oeee 
1836. 2,789,858 | 1857- 75755987 | 1870. 
1841. 3+ 349,303 1858. 7,221,267 | 1871. 
1846. . . 4,389,532 | 1859. 7,337,326 | 1872. 
1847. - . | 5,065,109 | 1860. 8,155,394 | 





The Belgian coal-field is one of the most important in Europe, 
but not the most productive, and occupies two districts, that of 
Liége, containing 100,000, and that of Hainault, containing 
200,000 acres. In each the number of coal-seams ‘is very con- 


The commissioners admit that every hypothesis must be ' 
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siderable, but the beds are so thin, and so much disturbed, as to 
require special modes of working, and they produce various 
qualities of coal. The small extent of the Belgian coal-field, 
says L. Simonin, is compensated for by the great number of the 
coal-seams, and by theirnumerous and singular zigzag contortions, 
which have the effect of increasing the quantity in a small, work- 
able surface. All the seams, even to the very thinnest bands, have 
yielded to the elevating and compressing force, without being 
fractured, except at certain points, even the sharp bends in the 
angles having been produced without undergoing fracture. In 
real respect, the formation resembles our anthracite coal- 
elds. 

The production of 1869 was represented by old Prussia, 
23,761,094 ; Saxony, 2,584,292; Bavaria, 340,571; and the other 
States of the Zollverein, 88,411; in all, 26,774,368 tons. The coal 
production of Prussia is larger than that of any other country in 
Europe. The brown coal included in the above statement is less 
than one-third of the whole amount. 

In Prussia the coal-measures are said to be 20,000 feet thick, 
containing 117 seams, in all 294 feet of coal. In another field 
there are 164 seams, over six inches thick, in all, 338 feet of 
coal; and of workable seams there are 77 seams with 240 feet of 
coal in a region 60 miles long by 20 miles wide. Some of the 
seams are 10, 12, and 14 feet thick, and it is extraordinary that 
the lowest known seams are bituminous or caking coals, and the 
higher they range in the series the more dry or anthracite do 
they become. In Hungary there is a brown coal of a good quality, 
in beds of the thickness of 50, 70, and even 120 feet. 


Production of Coal in Belgium. 








Years. | Production. | Exportation. Years. Production. | Exportation. 
ee | 660,012 1854. 7,947,742 2,625,958 
1835 | winced 695,586 1855. 8.409, 330 2,974,349 
1836 | 3,056,464 773,012 1856. &,212,419 2,866,137 
1837. . . | 3,228,806 789,083 1857. » 383,902 2,887,012 
1838 . . . | 3,260,271 | 775,534 || 1858. 8,924,714 | 3,091,316 
MR ns oe 3,479,161 | 745,509 1859. 9,260, 702 351455235 
40... 9,930,232 7795474 1860. 9,609,895 35450, 306 
Mm. . 4,027,765 1,015,194 1861. 10,057,163 39379,499 
1842. . . | 4,140,462 1,014,716 1862. 9,758,223 2,840, 337 
1843 “a 3,982,274 1,086, 321 1863. . 10, 160, 59 9,348 
1844 45445,240 1,245,399 - ae 10,95 
1845 45919,156 1,543,472 1865. . «| 11,629,163 
ae 5,037,402 1, 355,833 1866 . 12,546,546 
1847. + + | 5,664,456 | 1,827,105 1867. 12,544,038 
1848 . . . | 4,862,694 1,460,570 1868 . 11,755,950 
49... »251,843 1,664,973 1869. 12,959,704 
ea .. 3 5,820, 588 1,987,184 1870. 13,496, 564 tees 
wee a. %. 8 6,2339517 2,057,050 1871. 13,671,470 3,186,204 
1852 + + | 6,795,254 2,103,546 1872. a see 
1853 + + + | 7,172,687 253319595 





Production of Coal and Brown Coal in Prussia (Silesia, Rhenish 
Provinces, Westphalia, and Saxony, &c.), now Germany. 


| Tons of Coal 


Tons of Coal 


| Tons of Coal 
Years. and Brown Years and Brown Years. and Brown 
Coal. Coal. Coal. 
3837. . . 1,950,919 | 1863. 16,906,707 1868 . 5,704,758 
1857 . + - 9,841,220 1864. 19,408,982 1869. 


10,721,323 1865. 21,794,705 |, 1870. 
1860 . . . | 12,347,828 | 1866. 21,628,746 1871. 
ee 14,133,048 1867. 24,738,327 1872. 
1862 . . . | 15,576,278 





In the province of Asturias, in old Castile, in the northern 
part of Spain, is a coal-field which in length reaches from the 
frontiers of France to those of Portugal, and in breadth at least 
eight or ten miles, and probably much more. It is said to con- 
tain sixty coal-seams, and other accounts say upward of 100 
workable seams of bituminous coal, from 3 ft. to 6} ft., and 
some of them even 134 ft. thick, of the very best quality of coal, 
equal to that of Northumberland and Durham. These beds are 
variously inclined and contorted, often nearly vertical, and even 
reversed. The coal-fields of Asturias are likely hereafter to be 
ranked among the most valuable in Europe, but at present the 
production is small. Reducing their metric quintals to tons of 
2,240 lbs., the production in 1864 was 175,595 tons; in 1865, 
208,864 tons ; in 1866, 177,776 tons ; and 550,387 tons in 1869, 
besides 39,420 tons of lignite. 

The great majority of the deposits of coal in Austria are found 
in the north-west portion of the empire, and the Tertiary deposits 
do not yield in importance to the more ancient formations. The 
following tabular statements contain all that would afford much 
interest to American readers. 

The following table gives the quantities of coal and brown 
coal produced in each province in 1862, that of Bohemia being the 
largest, the Austrian centners being reduced to tons of 2,240 lbs. 




















Provinces. Tons. | Provinces. Tons. 

Lower Austria . 132,290 Galicia. . . ° 120,816 
Upper Austria . 128,453 ||Dalmatia . . ° ‘ 79 

Styria 490,981 || Lombardy . ak ae ee 
Illyria. 120,413 || Venetia 16,118 
Coast-land. ‘ 13,216 Hungary . 561,832 
Tyrol . 2 E : 4,832 Bannat 22,169 
Bohemia ‘ ‘ 2,078,183 acarenees 
Moravia and Silesia 2 828,594 Total 4,525,783 





Production of Coal and Brown Coal in the Austrian States, 
in Gross Tons. 











Years. Tons. Years. Tons. | | Years. | Tons. 
1823. . «| 124,326 ||1840. . . 469,662 | |1857 . | 2,493,375 
S008. 4s 149,280 | 1841... 526,714 1858 . 2,887,543 
1825. . .| 153,381 1842. 519,825 1859 - 3,107,028 
000... 171,308 1843 + 516,464 1860 . 3»476,088 
1827... .]| 278,342 1814. 639,168 1861 . 4,032,988 
1828. . .| 41971,37% 1845 « 715,979 | 1862. 4-525,783 
1829. . .| 167,329 1846 . 793,823 1863 - eiareo 
1830. . .| 208,958 1847 . 827,409 1864 . 
183r . » «| 195,778 1848 . No returns. ||1865. . . 

1832. + « 212,140 1849 . No returns. 1866. . . | 

eats ss 194,288 1850 . 1,116,998 ||1867. . .| 2-6 
1834. - .| 235,547 | 1851. 1,354.487 1868. . . | 6,199,027 
1835. . .| 248,792 1852. 1,668,475 1869. . . | 6,685,112 
| ee 271,563 1853 . 1,736,342 SByO. - «| cence 
1837. . + | 280,886 1854 - 1,842,252 Ws «| cece 
1838. . .| 332,353 1855 . | 2,084,375 = Se er ee 
1839.5 + « 428,636 1856 . 2,319,838 | | 








II.—IN THE UNITED STATES. 


There can be no more deceptive statement made in regard to 
the American coal-fields, which may be at the same time true, 
than that of their area only. But the reader, who is presumed 
to have read the preceding portion of this work, will be thereby 
enabled to discriminate between good and bad quality, thick 
and thin seams, their nearness to the surface, and the facilities 
for mining and transportation to a good market ; but especially 
between good and bad quality. In order that no one may be 
misled by mere size, the following tabular statement of the areas 
of the coal-fields in each State is accompanied by another, 
giving the annual production of each, so as to lead to a more 
just estimate of their present importance. The State of Kansas 
contains far more square miles of coal than Pennsylvania ; yet 
the large bed in the Little Hazleton basin, five miles long, and 
less than one mile wide, is worth more than all the coal in 
Kansas. The fourth great coal-field, or that in the States ot 
lowa, Missouri, Nebraska, and Kansas, contains 64,887 square 
miles of surface, and great as is its importance in that vast, 
fertile, treeless, prairie country, yet it cannot be compared, in 
any respect but size, to the first or Alleghany coal-field in the 
States of Pennsylvania, Ohio, Maryland, West Virginia, Eastern 
Kentucky, Tennessee and Alabama, containing 58,737 square 
miles, the coal in the latter being so much better. But, in any 
view that may be taken, we should be content with our bountiful 
stores of coal, although it is not all of equally good quality. 


Area of the Coal-fields of America, and their Annual Production. 




















Tons produced . 
States containing Coal. Bat: & b a — 
‘ . 4 
1866-1870. Estimated. 
1. Pennsylvania Anthracite . ° 472 15,648,437 19,000,000 
2 Bituminous . . 12,302 7,800, 356 10,442,000 
2. Maryland (Big Bed, 23 miles) . 550 2,345,153 2,355,500 
3. West Virginia (Taylor, 21,195) . 16,000 608,878 700,000 
4. Ohio . ‘ : - . £0,000 2,527,285 3,000,000 
5. East Kentucky . ° . . 8,983 35,488 40,000 
6. Tennessee . ° ° ‘ ° 5,100 133,418 200,000 
7- Alabama (1st Coal-field, 58,737) . 5,330 11,000 15,000 
8. Michigan (2nd Coal-field) . y +700 28,150 30,000 
9. Indiana . : ; 6,450 437,870 800,000 
10. Illinois ‘ ° ° ‘ ° 36,800 2,624.163 3,000,000 
11. W. Ktentucky(3dCoal-field 47,138) 3,888 115,094 300,000 
12. Iowa . . . : A 18,000 263,487 300,000 
13. Missouri . 26,887 621,930 700,000 
14. Nebraska . ° ° ° . 3,000 1,425 1,500 
15. Kansas (4th Coal-field, 64,887) . 17,000 32,938 40,000 
16. Arkansas . e . . 9,043 see i 
17. Texas. ‘ ‘ . . . 4,500 ees i. rom 
18. Virginia. e “ . . 185 61,803 62,000 
19. North Carolina . ° . . 310 ae eae 
20. Massachusetts, and 
21. Rhode Island = Bi psa — 
Totals! 192,000 33»310,905 41,000,000 











' The total area of the 37 United States is 1,950,171 square miles, 
without the territories. The coal-area is, therefore, one square mile in 
ten. The area of the Io territories is 995,032 square miles, making an 
aggregate of 2,915,203 square miles. The area of lignite in the terri- 
tories is not known. 
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THE UTILIZATION OF COAL WASTE:' 


HE following is a description of the machinery 
which Mr. Loiseau intends to erect at Nesque- 
honing for the manufacture of anthracite coal- 
dust, or waste, into “artificial fuel.” A model, 
occupying a space of six feet in length, two and a- 
half feet in height, and two feet in width, shows 
the entire process of manufacturing the fuel with great com- 
pleteness. 

The coal-dust is dumped on a platform and pushed into the 
hopper of a stationary cylinder, in which revolves a shaft; to 
this shaft are fastened six radiating partitions, which divide the 
interior of the cylinder into six equal spaces; the coal-dust fills 
these spaces, and the rotary motion given to the partitions car- 
ries it to an opening below, where it is discharged. A smaller 
hopper, close to the first one, receives the clay, previously dried 
and ground ; this clay is carried through a smaller cylinder con- 
taining also revolving partitions, and is discharged in the same 
chute as the coal-dust with which it mingles. 

The space between the partitions of the clay cylinder is calcu- 
lated to receive and discharge regularly five per cent. of clay, 
while from the larger cylinders wnety-five per cent. of coal-dust 
is discharged. This dividing apparatus is very simple, and 
mathematically correct. 

The mixture of coal and clay, while falling under a chain ele- 
vator, is sprinkled with milk of lime, and is raised in a moist 
condition, by said elevator, above the hopper of a conveyer, in 
which it is discharged. A screw propeller revolving in this con- 











veyer forces the materials into a mixer, where they are rapidly | 


worked into a plastic mass by seven upright shafts, to each one 
of which four-teethed arms are fastened by set screws; these 
arms cross each other in all directions, and thoroughly mix the 
coal and the clay. By a very ingenious and new device, the 
shafts can all be removed and replaced, without removing the 
frame in which they stand. 

Through suitable openings at the bottom of the mixer the 
plastic mass falls along a chute in the pug-mill of the compress- 
ing machine, and is forced, by a series of knives and a propeller 
fastened to central shaft, through an aperture at the bottom 
between two moulding rollers, having on their periphery a series 
of oval moulds. These rollers, revolving in opposite directions, 
receive between them, from the pug-mill above, the plastic mass 
in a continuous sheet, and mould it into egg-shaped lumps. The 
lumps are discharged under the rollers on an endless wire- 
cloth belt, to which motion is imparted by cast-iron balls (repre- 
sented in the model by beads) ; these balls secure under the wire- 
cloth a rope, which strengthens it. The rollers around which 
the wire-cloth belt revolves have concave receivers wherein 
the balls successively fall, thus forcing the said belt to move 
forward, and to discharge the coal into a hopper placed on top 
of the drying tunnel. 

The feeding of the plastic mass to be compressed can be regu- 
lated in three different ways—1ist, by placing the knives inside 
the pug-mill at any required angle. 2nd, by increasing or re- 
ducing at will the number of revolutions of the shaft to which 
the knives are fastened ; and 3d, by increasing or reducing the 
size of the aperture at the bottom, through which the plastic mass 
is forced between the moulding rollers. The latter is done by 
dividing the bottom into two halves, meeting obliquely down- 
ward, and worked separately by a worm screw or by a lever (the 
model shows a lever to each half). By removing from one 
another the two halves of the bottom, or by bringing them nearer 
together, the size of the aperture between them is longitudinally 
increased or reduced. 

The drying tunnel is heated by two fire-places, one at each 
end. It contains five moving endless wire-cloth belts placed 
over one another, and so disposed that the balls move in a 
groove under each belt, so that the coal cannot fall from them. 
These belts revolve, in opposite directions, around rollers placed 
at each extremity of the tunnel. 

The lumps of compressed coal discharged from the press- 
carrying belt fall in the dry tunnel on the top belt, and are car- 
ried by it the entire length of said tunnel, where they fall on an 
apron which guides them to the second belt below; on this belt 
the coal travels again in the opposite direction the entire length 
of the tunnel ; it is then discharged on another apron, along 
which it slides on the third belt below, and so on from the third 
belt to the fourth, and from the fourth to the fifth. This last 
belt carries the coal out of the tunnel, and discharges it into the 





' From the ‘‘ Journal of the Franklin Institute.” 





buckets of an elevator, by which the coal is raised and discharged 
on the “waterproofing belt.” This belt is guided by balls on 
each side into an open tank, on the sides of which are grooves 
describing a curve. This tank is kept filled with the water- 
proofing compound, supplied from a larger tank near by ; the 
belt has small partitions to prevent the sudden fall of the lumps 
in the mixture, and to rake them out of it—the balls moving in 
the curved grooves immerse the coal continually in the water- 
proofing liquid. When coming out of the bath, the liquid in 
excess on the coal falls in drops through the wire-cloth into a 
gutter placed under it, and through a pipe in a suitable vessel. 

The waterproof compound used by Mr. Loiseau is resin, or 
any other gum dissolved in benzine. To evaporate rapidly this 
benzine, the coal coming out of the. bath is discharged into the 
hopper of a second tunnel of smaller proportions than the drying 
tunnel, in which there are only three belts placed one above 
another. A blower forces into this tunnel a strong supply of air, 
which evaporates the benzine, while the coal is travelling from 
one belt to the other. From the third and last belt the coal falls . 
through a chute into the coal car standing outside. The end of 
the chute can be raised to allow time for the removal of a loaded 
car and the placing under the chute of an empty one. 

The motion given to the coal in the tunnel brings only a few 
lumps in contact with one another, thus giving to all the lumps 
the full benefit of the heated atmosphere, and drying them more 
rapidly. In Europe, the coal is still piled up in cars with per- 
forated sides and bottom, and baked in ovens, which requires 
py sent unnecessary handling, and consumes a large amount 
of fuel. 

Mr. Loiseau shows, by full-sized models, how the balls (repre- 
sented in the small model by beads) are fastened to the wire- 
cloth belts and to one or two wire ropes. 

From the moment that the coal dust is pushed into the coal- 
hopper, the whole process of manufacturing it into artificial fuel 
is carried on automatically. The coal-dust and the clay are 
mixed in the required proportions with the milk of lime; these 
materials are carried, mixed, compressed into lumps, dried, made 
waterproof, the benzine is evaporated, and the coal is loaded on 
cars, ready for market, all by machinery. During the entire 
process the coal is constantly in motion. 

The process itself and the machinery for its application are the 
invention of Mr. Loiseau. f 

For ten months Mr. Loiseau has been experimenting at Nes- 
quehoning with machines erected by another company, and he 
has been enabled to judge yee | of all the difficulties in the 
way of the manufacture.of artificial fuel from anthracite coal- 
dust, and to profit from the failure of others. Mr. Loiseau’s work 
at Nesquehoning has been under the auspices of the Lehigh 
Coal and Navigation Company. 


ON FUSES OF PROJECTILES : MENSURATION OF 
THEIR SWIFTNESS OF COMBUSTION. 


By MEssrs. CHAMPION AND PELLET.' 


USES intended to produce the bursting of projec- 
tiles may be classified under two distinct cate- 
gories — 

| 1. Percussive fuses, in which the encountering 
of an obstacle endowed with sufficient resisting 

J] power causes a shock to the fuse sufficient to 
cause the explosion of the fulminate of mercury, or detonating 
mixture, however composed, which communicates fire to the 
powder contained in the projectile. 

2. Time fuses. In these a compressed fuse composition con- 
tained in a metallic cylinder, or in an envelope of parchmented 
paper, bursts into flame on the contact of the gases produced by 
the explosion of the charge of powder, and should have a time 
of combustion ascertained beforehand bya series of experiments. 
These fuses do not always produce the desired effect, in conse- 
quence of the difficulty presented by the exact measure of the 
time of combustion, especially at short distances. The ap- 
paratus hereafter described admits of an absolute appreciation 
of this time of combustion. As to the preparation of the fuses 
themselves to attain equality in results it is sufficient to em- 
ploy the same weight of fuse composition, so compressed as to 








| occupy the same bulk. For still greater precision this fuse com- 


position might receive an admixture of some substance conduc- 
tive of electricity, which, under the influence of a current, might 





' From the ‘‘ Moniteur Scientifique.” 
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cause the galvanometer to deviate a constant number of degrees. 
On this principle the Austrian general, Baron Ebner, founded his 
apparatus for giving equal resistance to the electric primers which 
bear his name. 

The apparatus is based upon the same principle as that of 
the registering-telegraphs. 

At the moment of the firing of the fuses, determined by the aid 
of a platinum wire heated by an electric current, a second current 
from an ordinary pile of sulphate of copper, whence the first is 
derived, traverses an iron stylus, the point of which rests upon a 
band of paper impregnated with azotate of ammonia and cyano- 
ferride of potassium, and placed upon a metallic cylinder re- 
volving at a constant rate of rapidity. During the whole of the 
duration of the current, the style traces upon the band of 
paper a line of dark blue. When the fuse is ended, the last por- 
tions of the powder set fire to a thread of cotton-powder, which, 
by means of a spring, maintains the two poles of the registering 
current in communication during the combustion. The current 
is then interrupted, and’ the style leaves no further mark on the 
paper. It is sufficient to measure the exact length of the line 
and the swiftness of the cylinder to know the time of com- 
bustion. 

In the apparatus we have constructed for our experiments this 
swiftness can be measured to the fifteenth part of a second. It 
may be also understood that, by augmenting the speed of the 
cylinder and its diameter, any fraction of a second desired may 
be obtained. 














This stated, it will be easy to understand the various portions 
of the machine, which we divide into two sections :— 
1. Apparatus of Combustion. 2. Registering Apparatus. 
K. Bunsen pile. Q. Fixed plate. 
L. Pile of sulphate of copper. MN. Platinum wire. _ [der. 
B. Commutator. Rc. Thread of cotton-pow- 


g. Indicating stylus. dl, Support. 
T S. Nipper and fuse. a6, Support. 
G. Watchwork. B’B". Springs. 
U. Axis of drum. 7. Support. 


V. Aluminum drum. pd. Conducting wire. 
R. Spring. H. Conical pendulum. 


1. Apparatus of Combustion—Let d be a support furnished 
with a nipper intended to keep the fuse T in a horizontal 
position. 

R ¢, two movable branches, between which a thread of 
cotton-powder is fixed opposite the lower extremity of the fuse. 
The branch R is elastic, and can be applied to the fixed plate Q 
by the tension of the thread of cotton-powder. This arrange- 
ment has for its object the abrupt interruption of the electric 
current when the cotton takes fire. 

The fixed plate Q is in communication with the pile of sulphate 
of copper L, and the branch R with the centre of the registering 
apparatus U V. 

The other pole, going to the point g, passes by a commutator 
B, analogous to the Ruhmkorff arrangement. 

A second support a 4 carries a thread of platinum M N in con- 
tact with the head of the fuse, the incandescence of which is 
obtained by the Bunsen pile K, formed of the two ordinary 
elements. 

The two poles of the pile of inflammation can be put into 
communication with the platinum wire by means of the com- 
mutator B (when it is turned in the direction shown by the 
arrow), this contact immediately affecting the spring B’ and B’, 
one of which communicates with the register apparatus and the 
other with the platinum wire. 

It may be understood that at the moment of heating the 




















platinum wire the stylus g of the register begins to act by 
making a streak or line. 

2. The Register Apparatus.—This is composed of a watch- 
work apparatus G with a conical pendulum H, the swiftness of 
which can be varied according to circumstances. This mechan- 
ism causes a drum of aluminum V to revolve, its axis being in 
communication by the wire f f’ with the pile L. A rod 7, fixed 
on the wooden frame which supports the apparatus, has at its ex- 
tremity a movable iron wire g, the point of which reposes on 
the drum V, the swiftness of which is determined beforehand by 
experiment. Special mechanism controls or stops the drum 
independently of the motion of the conical pendulum. 

Let us suppose the drum to be given an amount of six revolu- 
tions in twelve seconds, or half a revolution per second. If we 
divide the circumference into twenty parts, admitting the length 
developed to be 20 centimetres, the copper point will travel 
I centimetre in 74th of a second. Thus .a sufficiently close 
approximation for experiment can be obtained. 

A fuse being obtained of which the period of combustion is 
required, it is placed in the nipper S, opposite the thread of 
cotton powder R<, stretched out so as to cause the metallic 
plates Q R to be in contact ; a fragment of cotton impregnated 
with pulverine and placed upon the eye of the fuse is held up by 
the platinum wire M N intended to produce its combustion. 

On the drum V is a band of paper impregnated with a solution 
of cyanoferride of potassium and nitrate of ammonia, and by 
means of the regulator the movement of the drum is controlled 
so as to become constant in a few instants. On turning the 
commutator B the thread of platinum and the register are 
simultaneously placed in communication with the Bunsen pile K 
and the pile L. The fuse is thus fired, and the point g, under 
the influence of the electric current, passes through it, and 
traces a continuous blue streak arising from the action of the 
cyanoferride upon the salt of iron thus produced. When the 
combustion of the fuse is ended, the thread of cotton-powder R ¢ 
abruptly burns up. The spring R is set free and interrupts the 
current QR #’4, and therefore the streak furnished by the 
point g. It was now only necessary to remove the paper band, 
measure the length of the streak, and hence arrive at the length 
or the time of combustion. As we have already stated, the in- 
dications of this apparatus are of great precision; and by 
employing the mode of charging the fuses we have already 
mentioned, the differences in results corresponding to minute 
fractions of time can be so measured as to be almost infallibly 
near enough, 


IMPROVED ROAD SCRAPER! 
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HE invention herewith illustrated of Mr. Michael 

M. Brunner is’ a convenient machine, recently 
patented, for scraping and levelling roads. It is 
especially suitable for removing the weeds and 
small obstructions on the carriage ways of ceme- 
teries, public parks, gardens, etc., and, being ac- 
tuated by horse power, will doubtless be found an efficient and 
valuable substitute for the slow and tedious work of the hand 
shovel hoe. 

The apparatus is mounted, as shown, upon four wheels, the 
axles of which are connected together by the longitudinal braces, 
AA. At B are a number of peculiarly shaped bars, through 
eyes formed in the ends of which the forward axle, C, passes. 
These bars extend back to the rear of the machine, and their 
extremities are bent down so as to form an obtuse angle resem- 
bling a cultivator tooth. D is the rear axle cast with a number 
of pendent partition pieces, E E, which serve to keep the bars at 
a uniform distance apart. Attached by suitable standards to 
and above the rear axle is the rock shaft, F, the ends of which 
are bent to form arms, one of which is shown at G. To these 
arms, by rods, H, are fastened a transverse bar, not represented, 
which passes under the bars, B. In the socket on the rock shaft, 
F, is placed a lever, I, which is worked by the person using the 
machine. 

When the device is in use, the ends of the scrapers rest upon 
the ground. The scraping teeth, it should be noticed, cover the 
entire surface, notwithstanding the bars, B, are separated by the 
partitions, E. As the machine is drawn along these scrapers 
tear up all grass or weeds, leaving the ground level and clean. 
In case, however, an obstruction is met, the bar, striking the same, 
will be raised by the contact and having free movement, being 








1 From the ‘‘ Scientific American.” 
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IMPROVED ROAD SCRAPER. 


only held by the forward axle acting as a pivot, will pass over 
the obstacle, and drop again by its own gravity to its former 
position. 

The bars, B, are of varying lengths, and are arranged so that 
their rear ends form nearly a right angle. 
number of weights so arranged as to slide along the upper edges 
of these bars, and are held in any desired position by set screws. 
Their object is to give increased pressure to the scrapers at the 
ends of the bars when the machine is used on hard ground, and 
their effect is of course augmented or diminished as they are 
moved toward or away from the scraping portion. 

The lever, I, being turned, operates the rock shaft, G, which, 
by the mechanism above described, raises the transverse bar, 
and with it the bars, B. By this means the man walking behind 
can throw the scrapers into or out of action at pleasure. At- 
tached to the lever is a hooked rod which catching in a projection 
on the rear axle, holds the lever down, and thereby keeps the 
bars raised when transporting the machine from place to place. 

The advantages of this device as a labour-saving invention 
are sufficiently obvious to need no further description. It seems 
to be an implement in every way efficient and adapted to the 
wants of gardeners and those having private roadways to keep 
in order. 


ay APER Pulp.—Kwnas, LE BATTEUX, DE LA PORTE, 
S)4) and DEPOISSON patent the use of ammonia in place of 

AS 4) potash or soda, in reducing vegetable matter to a paper 
==" pulp in the following way. The liquors resulting from 
the action in closed vessels are neutralized with sulphuric or 
hydrochloric acid ; thereby not only is all loss of ammonia pre- 
vented, but also the nitrogen of the vegetable matters is fixed ; 
also the potash and other salts are gained, the liquors being 
boiled down after neutralization until a thick mass is obtained, 
which forms an admirable manure especially rich in nitrogen. 
Bulletin Soc. Chim. Paris, xx. 235. 


The pieces, J J,area | 





SEWERS, DRAINS, AND WATERWAYS. ' 


WENTY years ago the prints of the day were 
filled with discussions concerning a method of 
draining London, known as tubular drainage. 
Those who took part in the discussion were men 
thoroughly qualified, by personal experience.and 
by a real desire to benefit their fellow-men, to agi- 

tate the question. They had the “Times” newspaper at their 

command, and they had the popular voice of the day behind 
them. The names of Edwin Chadwick, Frederick Oldfield 

Ward, and others, will ever be remembered in the annals of 

engineering although their efforts were not wholly successful 

at the time. Sanitary engineering since 1853 has, however, 
from the very controversy then raging, received many and ex- 
traordinary attentions ; from being one of the subjects distaste- 
ful and neglected, it has turned to be one of the legitimate pur- 
suits of mankind. We now, after twenty years, have to review 
the progress which has been made in this most vital branch of 

engineering science, and it can scarcely be doubted but that a 

marked stride has been taken towards insuring greater comfort 

and cleanliness in our homes, and an increased facility of re- 
moving noxious matter from houses, fields, and other places 
where the accumulation of sewage would be likely to aid the 
ordinary influences of the atmosphere in producing disease and 
death. 

In Mr. Latham’s volume the results are rendered in a 
very succinct manner, and he has wisely preferred to state 
facts rather than array himself in the gaudy hues of theory. 





' Sanitary Engineering: a Guide to the Construction of Works of 
Sewerage and House Drainage. By Baldwin Latham, C.E., M. Inst. 
C. E., Past President of the Society of Engineers. Spon, Charing 
Cross, 1873. 
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Taking him by the hand, we may safely, therefore, trust ourselves 
to him. 

In a characteristic manner, he opens his book by a few obser- 
vations on the necessity of sanitary measures in themselves ; nor 
does he encumber his work in any way by an historical account 
of what his predecessors have done in the special department of 
engineering he discusses. In a Horatian manner he plunges at 
once “ 22 medias res.” “Pure air” (he says), “pure water, and nu- 
tritious food, are the three great agents for promoting life and 
health. Any one of these once used, or combining with matter 
of a known deleterious character, loses its vital property, and 
| becomes, as it were, poison, unfit again to fulfil its sanitary 
mission until ithas been exposed to those revivifying influences 
which will restore its vital energy. Pure atmospheric air con- 
sists of oxygen, nitrogen, and a small quantity of carbonic acid, 
and isinspired by the human subject at the rate of about 57 hogs- 
heads every 24 hours ; the oxygen contained therein (amounting 
to 30 or 40 ounces) combines in the lungs with the elements of the 
blood, and, so long as life exists, the air and blood are con- 
tinually flowing towards each other in the proportion of about 
18 volumes of air to 8 volumes of blood. The products of the 
oxidation of the blood are expelled by the lungs and skin as car- 
bonic acid and water. A portion also of the inspired oxygen 
combines with the nitrogen and other elements of the animal 
tissue ; and, after this combination, the products are eliminated 
from the system in the excretions. It is the oxygen of the at- 
mosphere alone that has the power of oxidizing and removing 
the waste of animal life. The nitrogen is merely present as a 
diluent, which modifies the stimulating effect of theoxygen. Air 
once used loses its vitality, and becomes unfit to sustain life. 
Air, too, that is loaded with decomposing matter will not sustain 
life in health, because the oxygen of the air is absorbed or used 
up by the organic matters which are present when undergoing 
decomposition. Air carrying decomposing matter and the germs 
of disease, is also directly injurious, because it becomes the 
vehicle which conveys into the human system the organic ele- 
ments undergoing decomposition, or a specific poison which has 
the power to reproduce itself in organic structures ; consequently, 
the effect of breathing vitiated air, or air loaded with decom- 
posing or other deleterious matter, is to lower the natural vitality 
so as to render the human subject susceptible of disease, and 
then the corruption of the blood may take place from contact with 
the poisonous elements just as effectually as if it were inoculated 
with any known poison.” 

Having in regard these very sensible remarks, we will now 
proceed to examine the various expedients which Mr. Latham 
has been enabled to accumulate for the purpose of obviating 
this curse of all great centres of human activity. 

This we propose to do by following the arrangement of the 
author under the several heads. But as it would be impossible 
in the space at our command to notice every section, we shall 
confine ourselves to special topics illustrating the technical pro- 
gress made in sewerage works. Mr. Latham’s own words will be 
found best to explain the matters of which he speaks, and we 
shall therefore freely quote them, referring the reader to the 
work itself for such other subjects as are important in a sanitary 
point of view. 

One of the most interesting sections is that upon self- 
cleansing sewers, of which the author speaks at considerable 
length in the following terms (“Self-Cleansing Sewers,” pp. 43 
—52) — 

The early sewer works in this country were generally put into 
the hands of the most unskilful workmen. Little or no atten- 
tion was paid to the proper construction of drains or sewers ; in 
fact, it appears that the fastidious generations of the past looked 
upon constructions that had to do with the removal of these 
waste matters, which have to be dealt with in every house and 
in every town, as too disgusting in their nature to be mentioned 
in the ears of refined society. The frightful consequences 
arising from this utter disregard to these very necessary matters 
became the means, in a great measure, of awakening attention 
and scientific inquiry into the principles which should regulate 
| the construction of sewers. So well is the importance of secur- 
ing perfect works of sewerage now understood, that it has be- 
| come a proverbial saying, that “a man should look to his drains 
| before he furnishes his drawing-room.” The early sewers exe- 
| cuted in this country have been called sewers of deposit ; in fact, 
| atone period it seems to have been a recognized feature that 
| all sewers must sooner or later choke from the accumulation of 
| deposit, therefore certain rules and regulations were laid down 
for their construction, with a view to make the sewers of such 











a size as should be convenient for the purpose of sending men 
into them to cleanse them when they became choked. Sewers 
of 2 ft. diameter were considered sufficient for men to crawl 
into in order to cleanse them; when they were from 3 ft. to 3 ft. 6 








when they were from 4 ft. to 4 ft. 6 in. in vertical dimensions (fig. 
2), men could move in a stooping position, and they were re- 
quired to be made at last 6 ft. in height in order that men could 
stand in an upright position. When constructing sewers on these 
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Fig. 1. 


principles, it was conceded that the larger sewers were made the 
better they were, for it was shown that if sewers were made 
sufficiently high for men to walk through them, a man was able 
to remove in the course of a few hours, from a choked sewer, as 
much matter as he would in as many days from a sewer of -| 
smaller dimensions. The author, in the course of his expe- | 








Fig. 2. 


rience, has often seen men pass into old sewers of no larger 
diameter than 2 ft., which had become completely choked with 
decomposing facal and other vile matter. Figs. 1 and 2, 
above, are illustrations of sewers of deposit. When the 
noxious character of these deposits and the nature of the work 
performed is fully considered, and the true principles which 





Fig. 3. 


should regulate the proper construction of sewers are more gene- 
rally understood and appreciated, these vile practices will have 
an end, as there is no more necessity to send men into sewers 
than there is to send boys up chimneys to sweep them. The 
great fault in the early sewer works arose from the fact that the 
size, form, mode of construction, or materials adopted, were not 
in accordance with the work the sewers had to perform. The 
following woodcuts represent sections of defective forms of 
drains and sewers. Fig. 3 is a section of a house drain, the 
sides of which are constructed of bricks laid on edge on the 
floor of the trench, covered again with bricks lengthwise, so | 
as to give a sectional area of 6 in. by 41 in. Such a drain, 








: in. in vertical dimensions (fig. 1), men could crouch in them ; and 
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having nothing but a rough and often pervious soil for its floor, 
soon became stopped up. Fig. 4 is an improvement on fig. 3, 
inasmuch as bricks are also used to form the invert of the sewer. 
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Fig. 5 represents an attempt to construct a circular sewer of 
small dimensions with the ordinary bricks. The effect of using 
such bricks in constructing so small a sewer is shown in the 
wide gaping joints at the back; and as such sewers were gene- 
rally put together with improper material, in course of time the 
ordinary mortar in the joints disappeared, and the liquid escaped 
through the joints and left the solid matter to choke the sewer. 
(Many of the houses in the west-end of London still remain 
drained in this manner.) The earlier sewers were generally 





Fig. 5. 
made with flat inverts; in fact this was the plan adopted by the 
Romans, and probably copied from them. The stream of sew- 
age flowing through the sewers was often very small in propor- 
tion to the size of the sewer, and when spread over a: large flat 
surface, its velocity was so much impeded by the frictional re- 
sistance of the bed and the angles of the channels, that the 
matters in suspension in the water were deposited, until at 
length the sewers became completely choked, and then com- 
menced those disgusting operations of sending men into them 
to remove the obstruction. The following figures, 6, 7, and 8, 
== SSI~waas—— 


show the way in which matters accumulate in sewers. 
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Fig. 7. 








Theseexamples are taken from well authenticated records, com- 
piled by the General Board of Health. The materials used in 
the construction of sewer works have also had some effect in 








promoting stoppages. Sewers constructed of rough stone or 
other materials presenting a rough and irregular surface (fig. 9) 
cause an obstruction to the flow of the sewage by retarding the 
stream, which leads to deposit. Other sewers were constructed 
of such an impervious character that they really became absorb- 
ing sewers (vide fig. 2), that is, the solid and liquid matters 
passed into the sewers, the liquid flowed away through the cre- 
vices and joints of the sewer itself into the subsoil, and left the 
solid matter to choke the sewers. It has been amply demon- 
strated, from the results gained by experience in the management 
and working of sewers, that by so proportioning the size, form, 
and inclination of a sewer to the volume of sewage it has to 
convey, it may be made self-cleansing. It was a generally re- 
ceived opinion at one time that all brick sewers were sewers 
of deposit, and that pipe sewers were self-cleansing, but upon this 
point there can be no greater mistake. Pipe sewers may be- 
come sewers of deposit, and brick sewers may be made self- 
cleansing. In order to prevent deposit in sewers it is necessary 
to provide a certain velocity in the flow of sewage, which must 
be secured throughout the whole system of sewers, and such 
velocity must be sufficient to prevent the subsidence from the 
liquid of any matters in suspension, and also to move along the 
bed of the channel any solid deposit. Numerous experiments 
have been made at various times by different individuals as to 
the effect of currents of water in moving matter along variously 
formed channels, and from these experiments certain rules have 





Fig. 9. 


been laid down for the guidance of the engineer when con- 
structing works of sewerage. Mr. Wicksteed ascertained on the 
Leicester Sewerage Works, that if a bottom velocity of 16 in. 
per second, equal to ;4ths of a mile per hour, could be main- 
tained, such velocity would prevent the deposit of small pieces 
of brick and stone; and with a velocity of 213 in. per second, 
or 1°24 mile per hour, iron boring or heavy slag would be removed 
by the current. (Experience in the working of sewers since the 
date of these experiments has amply demonstrated that the 
velocity of flow must be considerably greater than shown by 
Mr. Wicksteed’s experiments, if sewers are to be kept free from 
deposit. In no case should the velocity be less than 2 ft. per 
second, but in the generality of cases it should be much greater.) 

M. Dubuat gives the velocity necessary to remove certain solid 
substances as under :— 


Ft. in. 
River mud, semi-fluid © 3 per second. 
Brown pottery-clay o 33 a 
Common clay o 6 - 
Yellow sand, loamy o 8 a 
Common river sand . io a 
Gravel, size small seeds o 4} ie 
” of peas ° 7% ” 
a of beans . I O04 ba 
Coarse ballast : : : 2 0 a 
Sea-shingle about 1 in. diameter 23 ‘. 
Large shingle , : . 3 0 is 
Angular shingle, size of hen’s eggs $ 3 8 
Broken stones ‘ Seal 4 0 ‘ 
» agglomerated or schis- 

tous rocks . 2 4 4 * 
Rocks with distinct layers . 60 js 

Hard rocks = ‘ ; . Fo © 


” 

“Mr. Beardmore, in his extremely valuable hydraulictables, gives 
the velocity which should be maintained in sewers at 150 ft. per 
minute. Mr. J. Phillips, who has had considerable experience in 
the working of sewers in London, states that a velocity of 23 ft. 
per second, equal to 13 miles per hour, will prevent deposit. Pro- 
fessor Rankine says that the velocity in sewers should not be 
less than 1 ft. per second or more than 44 ft. per second. House 
drains, he says, should have a velocity of 43 ft. per second. 
The velocity necessary to remove obstructions from sewers in a 
great measure depends on the specific gravity of the deposit. 
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All matters submerged in water lose weight in proportion to the 
volume of water they displace, consequently comparatively small 
currents have great effect in carrying forward solid matter. Ex- 
periments made by Mr. J. E. Blackwell, C. E. for the Govern- 
ment referees in the plan of main drainage of the metropolis, 
show very clearly the effects of currents in removing substances 
of different specific gravity. For example, coal of a specific 
gravity of 1°26 commenced to move in a current of from 1°25 to 
1°50 ft. per second. A second sample of coal of specific gravity 
1°33 did not commence to move until the velocity was 1°50 to 1°75 
ft. per second. A brickbat of specific gravity, 20, chalk of specific 
gravity 2°05, required a velocity of 1°75 to 2 ft. per second to 
start them. Oolitic stone, specific gravity 2°17 ; brickbat, 2°12; 
chalk, specific gravity 2.0; broken granite, specific gravity 2°66, 
required a velocity of 2°0 to 2°25 ft. per second to start them. 
Chalk, specific gravity 2°17; brickbats, specific gravity 2°18 ; 
limestone, specific gravity 1°46, required a velocity of from 2°25 
to 2°50 ft. per second to start them. Oolite stone, specific gra- 
vity 2°32; flints, specific gravity 2°66 ; limestone, specific gravity 
3°00, required a velocity 2°50 to 2°75 to start them. It was shown 
in these experiments that after the start of the materials with 
the current, in no case did the materials to be transported 
travel at the same rate as the stream, but in every case their 
progress was considerably less, as a rule often more, than 50 per 
cent. less than the velocity of the current. The author in the 
course of his experience has found that in order to prevent 
deposit in small sewers or drains, such as those of 6 in. and 
9g in. diameter, a velocity of not less than 3 ft. per second 
should be produced. Sewers from 12 in. to 24 in. diameter 
should have a velocity of not less than 24 ft. per second, 
and in sewers of larger dimensions in no case should the 
velocity be less than 2 ft. per second. In order to maintain 
these velocities in sewers, it is absolutely requisite that a certain 
rate of inclination should be secured ; thus small sewers will re- 
quire a greater rate of fall than large sewers, and larger sewers, 
on the other hand, must have provided a much larger volume of 
fluid, so that the proper velocity through them may be main- 
tained. It is not sufficient to design a large sewer in a district of 
small fall unless to prevent its becoming a sewer of deposit 
(which it would undoubtedly become, even when its rate of in- 
clination when running full or half full would give the required 


velocity tomakeitself-cleansing); wemust makesureofavolumeof | 


sewage which will fill the sewer to the proper extent so as to main- 
tain the velocity required, either naturally or artificially by flushing 
arrangements. Sewers of various sizes, having different rates of 
inclination, will have the same velocity ; for example, a sewer 10 
ft. diameter, having a fall of 2 ft. per mile, a sewer 5 ft. diameter, 
having a fall of 4 ft. per mile, a sewer 2 ft. diameter, having a fall 
10 ft. per mile, and a sewer 1 ft. diameter, and a fall of 20 ft. per 
mile ; but in order to maintain the same velocity the to ft. sewer 
will requireto convey one hundred times, the 5 ft. twenty-five times, 
and the 2 ft. sewer four times as much sewage as the 1 ft. sewer. 
The adjustment of the various sizes of sewers is a matter which 
will always require the careful consideration of the engineer. 
Hitherto, in speaking of velocities, we have been dealing with 
the mean velocity of streams, but in practice it is found that 
velocity increases ina current as the fluid particles of the stream 
are removed from its sides or bed; consequently the velocity at 
the bottom of a channel, or over the invert of a sewer, is the 
velocity which is really effective in scouring it, and such velocity 
is always less than the mean velocity. The mean velocity ofthe 
stream, according to M. Prony’s formula, is as follows:— 


ea¥ > 7778 | 

V + 10°335 
V=_ surface velocity. 
v= mean a 


For all practical purposes in the case of sewers, the velocity 
along the invert of the sewer will be 4-5ths of the surface velocity 
of 9-roths of the mean velocity given in the tables. The velocity 
in a sewer is proportionate to the square root of the section 
when dividedj by the wetted perimeter, therefore velocity 
diminishes greatly with the depth of the stream flowing through 
the sewers ; and, as a rule, when we have the smallest quantity 
of sewage and the least depth flowing through the sewers, the 
sewage is carrying its maximum load of suspended matter, conse- 
quently there is a greater inclination for matter to subside at 
such times on account of the velocity being atits minimum. In 
every system of sewers the upper portions should naturally have 
a greater rate of inclination than the lower portions of the system, 
as in those parts there is a smaller quantity of sewage to deal 
with, and consequently a greater fall is required to produce the 
necessary velocity to render the sewer self-cleansing. In cases 
in which the ordinary flow of sewage would not give the requisite 
velocity to render the sewers of a district self-cleansing, artificial 
means are used for flushing the sewers by temporarily increasing 











modes which are adopted for flushing sewers are hereafter 
specially considered. 


FORMUL& OF TABLES. 


It is convenient in this place to insert the various formule in 
| ordinary use given by Mr. Latham, and upon the basis ofwhich | 
| he has constructed the highly valuable tables contained in this 

volume. The first person who absolutely reduced the laws of | 
water in motion to a simple algebraic formula was M. Chezy in 

1775, and all subsequent formule can be reduced to the same_ | 
form. It is as follows:— 


the volume passed through them ina given time. The various 
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pa / FAA BG, 

Alp : 
V = velocity in feet per second. | b 
o = Aad. | X 


/ = difference in level in whole distance /. | 
| 


/ = length of limited portion of channel. 

a = area of cross section. | 

Pf = length of wetted perimeter. . 

A = co-efficient or measure of resistance. | 
B = determined by experiment. | 


~ 


3 = hydraulic mean depth. | | 


“us | 
5 =7 sine of slope. 


In this formula, adopted by a large number of authorities, the | 
value of B alone differs to any extent. The value of co-efficients | 
is thus given by different engineers. Beardmore,94'2; D’Aubis- | 
son, 95°6 for velocities over 2 ft. ; Downing and Taylor, 100 
for large rivers ; Eytelwein, 93'4; Leslie, 68 for small rivers, 100 
for large rivers ; Neville, 92°3 for velocities under 1°5 ft. per 
second, and 93°3 for greater velocities ; Stevenson, 69 for small 
streams, 96 for large streams. 

The formula most generally used at the present day is that ot 4 
Eytelwein, as follows : 

V= "9091. /2Hr 
which by reduction can be put— 


v= 9344/7 Ss 
Vi=z5s./2Hr 


H = fall in feet per mile. 

V = velocity per second. 

velocity per minute. 

mean radius or hydraulic mean depth. 
sine of slope. 





V' 
y 
Ss 


Eytelwein found that the velocity per second nearly equals a 
mean proportional between the hydraulic mean depth and twice 
the fall in feet per mile. Weisbach’s formula, the one specially 
used by Mr. Latham in preparing the tables, is as follows :— 
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h = head of water in feet. 
7 = length of pipe in feet. 
d = diameter of pipe in feet. 
v = velocity in feet per second. 
¢ = co-efficient for friction in pipe. 
e = co-efficient of resistance for entrance of water 
into pipe. 
¢ = 01439 + 016921 
tied 
The following table gives the various values of ¢ for varying 
velocities :— 
" j | | 
cu | am Vv. a UV. Cc. 
‘1 | 0679 7 "0346 | 3 "0242 
2). | fogas 8 0333 | 4 ‘0229 | 
‘2 | 0453 ‘9 0322 | 6 0213 | 
4 | ‘O4il 10 0313 | 8 ‘0204. 
| 5 | 0383 is 0282 12 ‘o1g2 
6 | 0362 2°0 0263 | 20 ‘0182 
| 
| 








eis at an average = ‘505, but may be reduced to ‘o8 by rounding | 
off the inlet. 
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For kh = vand1 :z = rate of inclination. 
64°38 


cut 
1505 + a 

It will be seen from this formula that different co-efficients are 
used for varying velocities. 

The tables themselves, it need hardly be said, cannot be re- 
produced here ; but we refer the sanitary engineer to the work 
itself for these valuable additions to our enormous stock of en- 
gineering tables. 


v= 


MATERIALS EMPLOYED IN THE CONSTRUCTION OF SEWERS. 


A very important section of Mr. Latham’s book is devoted to 
a careful consideration of the various materials employed in 
sewer construction, beginning with the subject of piping. 

“ Small sewers,” he says, p. 104, “and house-drains are now 
usually constructed of glazed stoneware or fire-clay pipes. It is 
not yet a quarter of a century since pipes of this description 
were first used as sewers, but in that limited space of time vast 
numbers have been manufactured, until the trade has become of 
such importance, that it may be looked upon as one of the prin- 
cipal industries of the country. In the early days of the manu- 
facture of sewer-pipes, when little was known either as to the 
strength or durability of the material or of its mode of applica- 
tion, failures resulted from the injudicious haste with which they 
were used, in large quantities, without any test being applied as 
to their ability to withstand the strains to which they would be 
subjected. Asa rule, all the early sewer-pipes were made too 
thin to withstand the pressure of the earth in deep cuttings, and 
were very unequally and insufficiently burnt. As an example, 
the case of Croydon may be taken, which was the first town that 
extensively adopted the pipe system. In this town 15 in, earthen- 
ware pipes were laid in cuttings over twenty feet deep, and as 
they were not over well burnt, and had but a thickness of five- 
eighths of an inch, or almost the thickness of a modern 6 in. 
pipe, no wonder that as soon as the pressure of the earth was 
brought to bear on them the sewer collapsed, and in order to 
save the portions not filled in, it became necessary to throw a 
brick arch over the pipes to take the strain. At the present 
time pipes both of stoneware and fire-clay are extensively and 
satisfactorily used. Fire-clay pipes are not generally considered, 
thickness for thickness, as strong as stonewere pipes.” 

A curious instance of changes in the form of pipes is given, 
worthy of mention here. A sewer 18 in. internal diameter, con- 
structed of fire-clay pipes, having a thickness of 14 in., was laid 
in a cutting about 16 ft. deep. It was filled in during wet wea- 
ther with clay of a very unstable nature, and it was found that 
so soon as the pipes had become thoroughly saturated with 
moisture, and had taken the pressure of the superincumbent 
earth, they altered in shape, and the vertical diameter, being no 
longer 18 in., was reduced to 15 in., when, in order to prevent a 
collapse of the sewer, the whole of the pipes were removed, and 
a brick sewer put in its stead. Ina few days it was found that 
the pipes had resumed their former circular shape, and were 
then used for a shallower cutting. Mr. Latham very naturally 
objects to pipes of a porous character ; but this circumstance of 
a resumption of a former shape is almost incredible, were it not 
vouched for by so respectable an authority. 

It has been found necessary to apply various processes to 
drain and sewer pipes, with a view to test their power of resist- 
ing the action of chemicals which would find their way into the 
sewers. The method adopted is to pulverize a weighed piece of 
the pipe, and then, after boiling it in hydrochloric acid, it is 
washed on a filter, and when dry the loss in weight is noted. It 
was shown by Dr. W. A. Miller that stoneware pipes could be 
boiled in muriatic acid without suffering any diminution in 
weight. “The impermeability of a pipe may be tested,” says 
Mr. Latham, p. 107, “ by tying a piece of bladder, or other suit- 
able substance, over one end of the pipe, then reversing it, and 
filling it with water. If the material is not perfectly impervious it 
will soon be detected by the sweating of the pipe, as it is termed, 
or the appearance of water oozing on the outside, together with 
the loss of water from the interior of the pipe, which will require 
to be replenished if the pipe is very permeable.” As before 
stated, it would be impossible to give the tables of tenacity and 
percussion here—it is better to refer to the work itself.- In 
testing the strength of resistance to percussion, it is sufficient 
for our purpose to say that allowing a ball of cast-iron weigh- 
ing 14 lbs. to fall at the following heights resulted in the follow- 
ing figures :— 


4 in. fall = 64°65 
S » =ore 
6 , =79'38 
7 » = 85°74 














the percussive action being equal to the velocity multiplied by 
the weight. 

Experiments have been made in order to test the amount of 
force required to crush pipes of various kinds. These were con- 
ducted before Mr. J. W. Bazalgette, C. E., and Mr. W. Hay- 
wood, C.E., on different occasions, but the results were so 
various that it is unnecessary to do more than describe the pro- 
cess itself, leaving the reader to take the practical details from 
the tabulated statement of Mr. Latham. “ For the purpose of 
experiment, each pipe was placed on two flat pieces of hard 
wood, and a piece of hard wood was laid on the top of the pipes, 
the weight being applied by means of a lever, shown in the 
figure.” 

eA kind of pipe $trongly recommended by the author was first 
made of Portland cement, but the very great expense, as com- 
pared with stoneware and fire-clay pipes, has completely driven 
cement pipes out of the English market. “A good Portland 
cement pipe,” observes Mr. Latham, p. 118, “forms by no 
means a bad sewer, and it will be a matter for the consideration 
of the engineér to ascertain if, instead of large pipe sewers, con- 
crete pipes cannot be produced more cheaply, and sufficiently 
good for the purpose. The author has seen cement pipes that 
had been in use for twenty years, and they were as sound at the 
end of that period as when first laid. Cement pipes of large 
size, with socket joints, are now extensively used in Germany, 
and they withstand not only the effects of a severe climate, but 
the chemical action of the sewage, and are produced at consi- 
derably less cost than either a brick sewer or a pipe sewer of 
equal calibre. Moreover, they show an extraordinary endur- 
ance, and remain perfect after severe frost, when brickwork often 
fails. It is a material that can be worked and moulded into any 
form, and maintains its form when made. It is also capable of 
repair, which is a point of no small importance. It is strong, as 
may be taken from the fact that pipes of this kind are exten- 
sively used under the embankments of the North Prussian rail- 
ways. In a country like Germany, where good earthenware 
pipes cannot be had unless imported, the use of concrete pipes 
for large sewers has been extensively introduced. The cement 
pipes now used in Germany are made with sockets, and pipes of 
12 in. and upwards in diameter are made in lengths of about 
5 ft. each. The thickness varies with the diameter; pipes of 
15 in. and 18 in. diameter have a thickness of about 2 in. 
These pipes improve materially by age, and at the end of a year 
or two they ring, when struck, with a clear metallic sound. It 
is necessary to exercise great care in the choice of a cement to 
be used in the formation of sewer pipes, as some cements are 
particularly liable to fail from special causes. The cement pipe 
manufacturers of Germany fully understand this, and conse- 
quently, instead of using the native material, which is of inferior 
quality, import the best Portland cement from England.” 

Continuing the subject of material, brick next claims our 
attention. In common with most engineers, the author gives 
the preference to the blue Staffordshire ; next follow some sorts 
of the fire and terra-cotta bricks, and after that gault bricks. 
Of course, in the construction of sewers the invert and sides are 
those portions most liable to wear and tear; but we may cer- 
tainly suggest that impermeability is as important for the 
covering, as miasmatic effluviaz are continually being thrown off 
during the passage of sewage matter. It is, therefore, as im- 
portant that the upper part should be air and water-tight as the 
lower. In cases where there is any suspicion as to the quality 
of the brick to be used, it is easy to soak it in water and subject 
it to severe cold under 32° Fah.; or otherwise to weigh the brick, 
steep it for a week in a strong solution of sulphuric acid, and 
re-weigh it when dry. This will show whether there is loss of 
material. The following test is also given by the author, taken 
from the Annales de Chimie et de Physique, vol. xxxviii.:—* Pre- 
pare a cold saturated solution of sulphate of soda, then bring it 
to the boiling point, and suspend in it, by a string, for thirty 
minutes, the sample under trial ; then pour the liquid, free of 
sediment, into a flat vessel, and suspend the stone, brick, &c., 
over it in acellar. When efflorescences appear on the specirnen 
it must be dipped in the solution, say two or three times a day, 
for about a week, at the end of which time the quantity of 
earthy sediment in the vessel, collected on a filter and weighed, 
will indicate the effect to be expected from frost on the same 
sample.” If there be no loss in weight, and the brick stands 
other ordinary tests, it may be used in sewer construction. 
Always reject soft bricks. Rough bricks do not matter for sides, 
but the greatest care should be taken to secure smooth glazed 
bricks for the invert, where the greatest amount of friction 
arises. As the principal forces at work in sewers are external, 
with the exception of chemically developed gases, the only 
mechanical test necessary to be applied to bricks is that of 
crushing, and they should be tried for hardness and power of 
absorption. A table is given by Mr. Latham, illustrating the 
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point. He also gives an illustration of segmental sewers. These 
are manufactured by Messrs. Henry Doulton and Co. 

To this consideration succeeds that of concrete sewers, a sub- 
ject, however, so fully understood by practical men, that we need 
not devote any space to it here. Sufficient to say that the principle 
is fully illustrated by sections from the Earl of Deptford Lower 
Road and the Croydon outfall sewers. Tables are added. Ce- 
ment and mortar, sand and other substances are also discussed 
| in proper order, together with the important but well-known 
| subject of timbering for drains. Important formulz for strength 
of beams are given, for which we have no space here. 

Next follows the subject of metals as applied to sanitary 
| engineering. Iron is employed in the three forms of cast-iron 
| (iron carburet), wrought iron (iron decarbonized), and _ steel 
(iron having a smaller quantity. of carbon in combination than 

is found in cast-iron). Iron pipes are usually tested in a hy- 
| draulic machine, to a test of three or four times the greatest 
working pressure to which they will be subjected in practice. 
“When pipes,” says Mr. Latham, “are made according to the 
formula ‘000144 H D, H = head of water in feet, D — diameter 
of pipe in inches; the safe head of water to which they 
should be tested equals one-tenth the bursting pressure. Ex- 
ample : A 12-in. pipe is required to be made to work under a con- 
stant pressure of 125 ft. head of water. This pipe would be 
tested, say to 125 X 3 = 375 ft., and its thickness should equal 
‘000144 X 375 X 12 = ‘648 in. while its bursting pressure 
_ 648 x 2 X 15000 





12 
chinery consists of a frame carrying a movable head, and the 
apparatus is capable of being lengthened at pleasure by means 
of nuts, so as to take in pipes of various lengths. The pipe 
to be tested is rolled up an inclined plane, usually of timber, into 
its position ; the movable head is then screwed up, the pipe 
being kept water-tight at the ends by means of packing, composed 
of either plaited hemp or a disc of india-rubber or leather. The 
pressure is applied by means of a force pump; a gauge is fixed 
upon the apparatus in order to record the pressure, and as the 
pipe fills with water, provision is made for the escape of the air, 
| this precaution being absolutely necessary ; or otherwise, a pipe 
| bursting would explode with considerable violence. The thick- 
| ness of the pipes is usually tested by means of a pair of callipers. 

A table for this process is given by Mr. Latham for pipes from 
| 14 in. to 48 in. diameter, and a very valuable table showing the 
specific gravity and tensile and compressive strength of various 
| 


= 1620 lbs. per square in.” The ma- 


metals is also given at p. 165. Copper, brass, Muntz’s metal, 
tin, lead, and zinc, all play their parts in sanitary engineering for 
different purposes, and are all fully described by the author. 
Even silver is used either as plating or as a lining for lead water 
pipes. 

We shall pass over such headings as foundations for sewers, 
junctions with sewers, &c., from want of space. Suffice it to say 
they are all discussed with brevity and clearness, and form no 
unimportant portion of this manual of sanitary engineering. 

Having, however, in a former part of this article mentioned the 
old, tedious, unhealthy and disgusting way by which sewers of 
deposit were formerly cleared out, leaving large works to large 
men, we might call attention to a simple method adopted by 
Mr. Latham for flushing small sewers, which he illustrates by 
an engraving, the description and application of which will be 
very easily understood by quoting the author’s own words. 
“For small sewers,” says he, p. 185, “‘the author has used an 
earthenware flushing block, which is built into the head of every 
sewer running out of a manhole. These flushing blocks have a 
ground face against which a wooden disc is placed. The pres- 
sure of the water tends to fix the disc in its position, and the 
disc is connected to a chain ; and to guard against neglect, the 
float is fixed on to the chain, so that if the disc is left fixed on 
the sewer, so soon as the manhole fills with sewage to such an 
extent that the float begins to swim by its power of flotation, it 
liberates the wooden disc from the mouth of the sewer, and the 
sewage escapes to the lower level. The earthenware blocks 
were introduced on account of their being more durable than 
metal when in contact with sewage.” This little apparatus, so 
skilfully made self-acting by Mr. Latham, is susceptible of many 
applications in other branches of industry, and deserves atten- 
tion at the hands of inventors. 

It is much to be regretted that we cannot here reproduce some 
of the lithographic plates, which do Messrs. Kell Bros. so much 
credit for their careful and definite outline and general execution, 
but the fact that Mr. Latham’s book will become a standard 
work of reference on all points connected with sanitary engineer- 
ing will insure it an extensive publicity among all interested in 
the subject, or qualified to judge of its merits. 

Very important from its completeness is the section treating 
on ventilation of sewers and drains, occupying some seventy- 
eight pages of the whole work. Without entering into chemical 














details, discussed with that satisfactory simplicity characteristic 
of the whole work, we may, in passing, call attention to what the 
author says about step sewers. 

“‘ Under certain circumstances,” says he (p. 243), “the ventila- 
tion of sewers cannot be properly carried out unless the system 
of sewers has been constructed with special reference to their 
ventilation. It has been pointed out that sewers may act as 
chimneys, so that warm sewer air may be transferred by 
the sewers from the lower to the higher portions of the system. 
In order to obviate the evils arising from the transference and 
accumulation of gas in the higher portion of a sewered district, 
measures must be taken, when designing a system of sewers, so 
as to insure the discharge and treatment of sewer gas as fast as 
it arises in any portion of the system. The mode as usually 
adopted of preventing the transference of sewer gas from one 
portion of a district to another, is to take a small portion of the 
fall at every manhole or ventilator, forming, as it were, a step, 
which breaks the sewer into short lengths, so that the gas found 
in one length of sewer is allowed to escape at the upper portion 
of each separate section, instead of traversing the whole length 
of the sewers from the lowest to the highest points. The branch 
sewer may be of indefinite length, and is drawn with one unin- 
terrupted fall, therefore the gases generated would naturally tend 
to ascend at one point or will be driven upwards in that direc- 
tion by any increase in the flow of the sewage causing the sewer 
air to be compressed. If a ventilator is inserted, and another 
a little higher up, there are certain times when air would enter 
at the lower point, and rush up the sewer with a velocity deter- 
minable by the altitude of the latter above the former, and even 
supposing that there is an opening midway between the two 
points, the gases moving upwards, having a given velocity, are 
moving in the same plane as the line of sewer, therefore they 
may leap across the opening and still continue to ascend the 
sewer, and to accumulate in the neighbourhood of the upper 
vent hole. To remedy this defect, and to prevent the undue 
accumulation or transfer of gas, the sewers are broken up into a 
series of steps. The gases, therefore, that are found at the 
bottom or between it and the opening midway have a tendency 
to be discharged at that opening, because the sewer above it is 
not in the same plane, and the gases, consequently, are directed 
out of the line of plane in which they were travelling, and are 
necessarily compelled to escape there; and as every manhole 
becomes a shaft for drawing off the foul gas, the comparatively 
short distance the manholes are asunder tends to make the whole 
system work very efficiently.” 

The simplicity of the principle here is its best recommendation, 
and we should gladly give more prominence to this part of the 
work ; but it is sufficient to indicate points of interest and not 
enlarge upon them. 

A very important section of Mr. Latham’s work is devoted to 
the consideration of house-drainage. This, in fact, is the most 
onerous task of the sanitary engineer. And yet how unfrequently 
we find houses drained in any really efficient and sensible way. 
In some cases the inhabitants are unquestionably the cause of 
the inconveniences and diseases they bring on themselves, by an 
utter carelessness as to what they throw down the “ sink,” or 
empty into the other receptacle for waste. The writer remem- 
bers an instance in his own house many years ago, somewhat 
instructive to enthusiastic opera-goers who frantically assail 
prime donne with Covent Garden bouquets at a guinea a-piece. 
And this is how it came about. Fora long time everyone in the 
house was annoyed by a constant odour from the drains, inex- 
plicable, but horrible. The proper authorities were employed, 
and in characteristic fashion they pulled up the entire passage, and 
left it open a fortnight, so that no one could pass out by the base- 
ment of the house. They then covered it in again, went away and 
sent ina bill. But the smell remained as triumphant as‘ ever! 
One day the soudrette of a celebrated and favourite singer, 
Madame A. T., who had been residing for a time in the house, 
was observed going down stairs with a bundle. The murder was 
soon out. Those costly tributes of admiration on the part of im- 
passioned adorers had served to block up a water-closet on the 
ground-floor, and it cost no end of money to extricate them from 
their ultimate place of deposit. Madame A. T. was not fond of 
flowers, and hence the circumstance. It is, at any rate, a case 
in point as to the thoughtless ways in which sewers get clogged. 
To return, however, to Mr. Latham. 

“ The work of house-drainage,” he says, p. 316, “is the 
crowning point of a system of sewers. Upon the care and skill 
bestowed in carrying out this portion of the sanitary requirements 
of a district, in a great measure will depend the ultimate success 
of the works in a sanitary point of view. It cannot be overlooked, 
that imperfect sanitary works in connection with the houses in 
which we reside will result in the malarious influence of the 
sewers and drains being brought to bear directly upon their 
occupants, Asa rule the works of house-drainage are carelessly 
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and thoughtlessly carried out, and often inflict untold injury on 
the luckless occupants of the house in which they are executed. 
It should be said, that the train of evils which often follows the 
improper execution of house-drainage works is not due, gene- 
rally speaking, to the character of the workmanship, but to faults 
in principle in the arrangements adopted. 


“We will now consider what are the requirements necessary | 


to be fulfilled in carrying out house-drainage, and how best this 
work can be performed. House-drains are intended to carry 
away from houses all liquid refuse, waste surplus water, and 
fecal matter ; and, while performing this duty, they should be 
so designed and constructed as to prevent the entrance of sewer- 


liable to considerable fluctuation, and the temperature varies 
greatly ; and these two causes, as already pointed out, of neces- 
sity require that ample ventilation for the drains shall be pro- 
vided, and the reasons for and the way in which this work 
should be performed have already been considered under the 
head of ventilation of house-drains. It has also been pointed 
out that small drains, such as 4-in., 6-in., and 9-in., the sizes gene- 
rally used for connecting houses with the sewers, should not 
have a less rate of velocity of flow through them than three feet 
per second in order to render them self-cleansing. This would 
give, by reference to table No. 7, p. 56, the least inclination for 
a 4-in. drain, 1 in 92; fora 6-in., 1 in 137; and for g-in., 1 in 


206 ; but in order to produce the velocity in drains of this calibre, | 
they would require to run half-full, so that a 4-in. drain would | 


require to be provided with water at the rate of 7°85 cube feet 
per minute, a 6-in. drain with 17°66 cube feet per minute, and 
a g-in. drain with 39°76 cube feet per minute. Now it will be 
seen from these figures that there are but few cases in which the 
requisite volume of water could be provided for keeping the 
house-drains properly cleansed if laid so flat as the above 
rate of inclination ; therefore, in order to make the house-drains 
self-cleansing, they must as a general rule have a greater rate 
of inclination than that absolutely requisite to render them self- 
cleansing when provided with a sufficient body of water. In 
cases where a greater fall than given above cannot be secured, 
all house-drains should be provided with special means of being 


flushed. The means usually provided for flushing house-drains | 


consist of a tank similar to the man-hole, which may be filled 
up with water. The mode of forming the junction between 
the sewers and drains, and between drains and their branches, 
has already been considered, and it is therefore unnecessary 
here to further allude to this part of the subject. All house- 
drains should be laid in virgin soil ; if constructed in made 
ground, a good foundation should be secured by laying the 
sewers in a broad base of concrete. Great care must also 
be exercised in the course taken by house-drains. They should, 


as far as possible, be laid outside the house, and not under it; | 


but if the carrying of a drain under a house is unavoidable, every 
precaution must be taken in the laying and jointing, so as to 
prevent the escape either of sewage or sewer-gas from the 
drains. 
the site drained, that the soil dries and becomes porous ; at the 
same time, if clay is used in the jointing of the pipes (which is 
commonly the case), it is liable to dry and shrink. Mr. H. H 
Wheeler, M.I.C. E., states that a roll of wet clay one foot in 
length was found to shrink in length about half an inch in 
drying. In cases where the passage of drains under houses is 
unavoidable, they should be jointed with gaskin and cement or 
asphalt, or they should be embedded in Portland cement con- 
crete of extra fine quality. 

“ In considering the proper position of house-drains it is well 
to call attention to a frequent cause of failure of drains in con- 
nection with new buildings, and that is, if a drain is passed 
through the external walls of the building, and the building sub- 
sides, or settles down, the drain invariably is injured either by 
being broken off, or the joints of the sewer-pipes open, so as to 
lead to the ready escape of sewer-gas into the building. The 
remedy for this is, to’ leave ample space at the points where 
walls are pierced, so that they may settle without injuring 
the drain. The materials used in the construction of house- 
drains and the interior fittings of a house require careful selec- 
tion and constant inspection to ascertain that the works are 
sound, House-drains are usually constructed of glazed stone- 
ware socket-pipes. The soil-pipes for water-closets, the pipes 
for baths, lavatories, and sinks, are constructed of iron, lead, and 
zinc. Lead is one of the best materials that can be used for soil- 
pipes, but the pipes should be drawn or cast, and not soldered 
together, as is often the case, for with soldered pipes the two 
metals have unequal rates of contraction and expansion, and 
often rend at the seams. Moreover,a galvanic action is often 
set up which is destructive to the pipes. Lead is injuriously 
acted upon by sewer-gas and lime, and not unfrequently a pipe 
gets honeycombed by the action of lime falling into the pipes 


It must not be forgotten that when a house is built and | 


when they are first placed in position, which lodges in a bend, 
and, by contact with water and faecal matter, soon perforates the 
pipes. In some cases faecal matter will injuriously affect ordi- 
nary commercial lead. On account of its composite character 
galvanic action is set up, which rapidly destroys the pipes ; care 
therefore should be taken in the selection of lead pipes that they 
are made of pure lead, and not of composition. Iron pipes are 
used in some cases as soil-pipes, but they are not so good as 
lead, as the interior of the pipe is liable to become coated from 
oxidation, and feecal matter adheres to the rough surface. Zinc 
ought not under any circumstances to be used for conveying 


| faecal matter, as it is rapidly destroyed under its chemical influ- 
gas into the house. The rate of flow through house-drains is | 


ence, Earthenware pipes may be used for soil-pipes, and may 
be built into the wall. In house-drainage the sinks in the scul- 
lery and elsewhere are often the cause of much mischief, the 
traps provided for excluding sewer-gas having such a small 
amount of seal that in practice they prove inoperative. More- 
over, there are so many contingencies which injuriously affect 
traps, that it has been found necessary to cut off all direct com- 
munication between the sink and the house-drain. The best 
and most effectual way of performing this operation is shown in 
fig. 10, where S represents the sink, T the trap, which is merely 
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Fig. 10. 


used to prevent currents of air from entering the house ; P the 


pipe for conveying the waste water from the sink through the 


external wall and discharging it on the surface of the gully G; 


| V is the ventilating-pipe for the gully, which may be carried to 


any convenient point ; and D is the pipe leading to the drain. 
When this plan cannot well be adopted on account of the un- 
sightliness of the open grating, the gully may be sunk in a shaft 
covered with a grating for protection, and still the pipe may be 
made to discharge upon it, or in some cases the pipe may 


connected with a Mansergh’s trap, as shown in fig. II. 


“ Mansergh’s trap is specially intended to prevent the ingress 
of sewer-gas into houses by waste and overflow pipes from cis- 


| terns, baths, lavatories, bath and lavatory safes, and sinks, and 
_ must always be placed outside the house. Two water-seals are 





formed in one piece of stoneware, and an open communication 
to the air exists by means of the surface-grating. If the pressure 
in the branch drain is sufficient to force the gas through the first 
or lower seal, it will escape into the air, and cannot possibly 
pass the second seal and so enter the house. It has the advan- 
tage of receiving the waste water under ground out of sight, 
consequently there is never any foul water on the surface. The 
opening grating admits of its serving as a yard gully. ; 
“This arrangement is not so good as the former, for if the 
pipe P is of great length it is apt to become coated with grease 
and other matters ; the air coming in contact with these matters 
would be fouled, and as every discharge through the pipe must 
displace a portion of the foul air, it would ordinarily escape into 
the house unless the trap T has a greater amount of seal than 
the trap T'. In fig. 12 is represented another mode of dealing 
with a sink. This is an illustration of the mode adopted by the 
author in ventilating the drains of the sinks in Blenheim Palace. 
“In this case all the drains were constructed in the interior of 
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the palace, and the ground outside is at a considerable elevation 
above the sinks; a ventilator pipe V has, therefore, been taken 
from the trap under the sink, and carried some distance outside 
the palace, where it is made to terminate under a charcoal ven- 
tilator. It is only necessary to add, that the gullies in areas or 
yards near houses should all be ventilated either by pipes or by 














Fig. 11. 
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other special modes, pointed out under the head of ventilation 
of sewers and drains. The mode of dealing with the drainage 
and of ventilating the water-closets is shown in fig.- 13.” 


THE PRACTICAL MAGAZINE. 


It consists simply in carrying up the soil-pipe to the roof or | 


some other convenient point, care being taken that no win- 

dows, house-ventilators, or chimney-flues shall be near the 
. ? . . ? . . . 

point of termination, as at times there are in-currents into the 
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house at these points. If it is necessary to carry the soil-pipe 
up to the ridge, the pipes for this purpose may either be carried 
inside or outside the roof ; but in all cases it is better and safer 
to place both the soil-pipe and all other pipes in connection 
with the drains outside the house, protecting them with proper 
casings and packings from frost. The same provision should be 
made for the ventilation of urinals as for water-closets. The 
overflows from cisterns communicating directly with drains are 


| 


| 





the frequent cause of much mischief, and, moreover, often lead 
to the waste of much water. It is quite clear that if the water 
fittings of a cistern are in perfect working order, no water can 
overflow by the overflow-pipe, which is usually provided and 
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Fig. 13. 


sealed with a water-trap. Now, as the water in the trap is 
seldom renewed, except by the overflow from the cistern, the 
trap soon gets dry, and leaves the pipe in direct communication 
with the drain ; and the gaseous impurities being absorbed very 
readily by the water, it is not unfrequently contaminated and 
rendered deleterious to the health of the persons using it. The 











Fig. 14. 


overflows and waste-pipes of all cisterns should be treated like 
a sink, as shown in fig. 14, in which P is the washout and 
overflow-pipe of a cistern brought down the external wall and 
made to discharge on the top of an open gully G. This pipe 
may be trapped at the top O with an Antill’s trap, or it may 
have an ordinary siphon trap at B. These traps are merely 
intended to prevent currents of air entering the house by the 
overflow-pipe. In some cases the overflow from the cistern may 
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be treated as in fig. 15. The overflow-pipe in this case is simply 
carried through the external wall of the house. As the overflows 
from cisterns are not liable to be fouled from the discharge 
which passes through them, they may be conveniently trapped 
at the bottom with Mansergh’s trap. 








Fig. 15. 


The above will suffice to show in how full a manner Mr. Latham 
deals with the important subject of house drainage. We should 
gladly devote more space to the consideration of this section of 
his work, but we think that enough has been given to characterize 
the general contents of this really exhaustive treatise. Tech- 
nologists are, therefore, invited to turn for further particulars to 
the book itself. Mr. Latham proposes to continue this series of 
works, and he will thus add in a very valuable way to the litera- 
ture of sanitary engineering. 

Nor can it be said that an absolutely safe method, open to no 
objection, of employing human and domestic excrement, has yet 
been found. No question arises as to the money value of this 
great body of manure, but the fastidious notions of householders 
and others operate as a discouragement towards the employ- 
ment of such natural matter in open fields or near dwellings of 
any kind. Ona small scale, it is always possible, as in the case 
of Moule’s earth-closets, to deodorize and partially decompose 
the offensive matter ; but it is impossible to apply this to towns 
of any magnitude ;—hence millions of tons of proper productive 
manure are suffered to pass away and play havoc among our 
fishing stations, whence so much food for our millions might 
otherwise be drawn. ‘“ Food for the fishes” may be very well 
as a cry of heartless wit or cynical despair, but it is very bad 
political economy in its true and proper sense. There isan utter 
and foolish disregard of others in this process of big sewerage, 
for the evil, though apparently banished from our own imme- 
diate doors, is only transferred to quarters whither we in the 
summer-time resort, bringing back infection and sickness, to 
the grief of society, and to the profit of numerous medical 
men. 





It is likely, under these circumstances, to become the turn of | 


the chemist to aid in reducing this enormous amount of town 
drainage to a species of guano fit for our fields, where it may 
exercise its legitimate function of manure. 

Hence a few sewage farms are now in action, and with a 
tolerable hope of ultimate acceptation by the agricultural mind. 
Once convinced, the agricultural mind, only apparently obtuse, 
will eagerly accept the new form of manure. At present the 
very richness of material is the objection, yet we hear this season 
of enormous and tasty strawberries grown on a sewage farm at 
Barking! Here is the reply. Watercresses are proverbially 


best when taken from places almost in their nature open sewers, | 


and the like may be said of many other common articles of con- 
sumption. The question of sewage grass is likely to attract 
public attention at the present time on account of the recent 
outbreak of typhoid fever in families supplied with milk from 
various sources. It is, however, premature to come to any con- 
clusion on this question. The opinions of experts are divided 
at the present time, and a long period must elapse ere any actual 
agreement will be arrived at on the subject. The theory that 
cows suffer from eating sewage grass, and communicate the 


noxious effects to the milk, may or may not turn out to be true ; | 
but just at the present time we are not in a position to settle the | 
merits of the matter, nor does it affect the subject of practical | 


drainage at all. 


But of course, as such sewage matter cannot be very well con- | 


veyed through the viewless air, telegraphically, sewers and drains 
must be made. The writer still anticipates that the eyes of the 
public will be opened, and their noses not offended by other me- 
thods of disposing of town sewage without detriment to health or 


to the destruction of the fish, but decidedly to the advantage of 
the former. And the same system of iron piping—of drain-pipes 

of huge and laborious construction—would thus benefit the 
public. But the sanitary engineer is of the future, not now. So 

let us be satisfied, and thank Mr. Latham for the completest 
exposition of the subject yet given to the world.—K. R. H. M. 


RAILWAY ACCIDENTS AND RAILWAY 
MANAGEMENT. 


E most earnestly hope that, in so far as railway 
disasters are concerned, the year of grace 1873 
may remain for evermore without a parallel. The 

first half of the year presented what may be termed 

a fair average of railway accidents. The game 

of death and disablement really began on Satur- 
day, the 2nd of August, with the harrowing affair at Wigan, | 
happily, with very few exceptions, the most shocking inthe black | 
list of railway catastrophes. Persons who take note of such 
matters as eventful or ominous days, will find the 2nd of August 
worth noting. On the 2nd of August, 1870, the first blood was 

shed in the great Franco-German war at Saarbriick, and the 
same date in this present year introduced a series of railway 
accidents, attended with loss of life and limb, absolutely un- 
precedented in railway history. Almost every example of acci- 

dent has had its representative in the most fearful form. Derail- 
ment at Wigan; derailment caused by trespassing cattle on 
the South-Western at Guildford; every sort of collision—trains 
literally cut in half by the side charges of other trains at level 
crossings ; trains meeting each other on the same metals ; slow 
trains overtaken by fast ones; trains at rest run into by other 
trains : this, day after day, has been the story, until the daily 
press ceases to accord any but casual paragraphs to its publica- 

tion, from the sheer monotony of the oft-told tale. Many per- 

sons fain hope that such a state of things will, while in itself 
lamentable, pave the way to such a thorough and effectual re- 
modelling of the present system of railway administration and 
management as will render railway travelling safer than it has | | 
ever yet been. They hope that the—let us hope we may say | 
late—series of disasters will, as it were, galvanize railway di- | 
rectors, e¢ hoc genus omne, into taking such action as will 
give real foundation to the remark of an honourable member 
during the last parliamentary session, that a seat in a railway 
carriage was a safer one than a bench in St. Stephen’s. It is to 
be feared, however, that such a varied and numerous collection 
of accidents will tend to create confusion in the ideas of directors, 
as well as in those of persons at all qualified to offer them sug- 
gestions ; indeed, all careful readers of the daily papers will 
perceive already that tendency to confusion of the causes of the 
various accidents, coupled with equal confusion in the suggestions 
for the prevention of their recurrence in future. Those who 
pretend to help railway managers to bring about a better state of | 
things by exerting their brains to devise remedies, must first 
carefully master the conditions and difficulties under which | 
railway traffic is conducted. Crude and ill-considered sugges- 
tions are worse than no suggestions at all ; yet we see all sorts of 
proposals advanced, from the desire expressed by the timid | 
traveller that speed may be confined to twenty miles an hour 
under all circumstances, to the demand made by some other | 
writer that railways should be placed under the direct control of 
the State. In considering railway accidents and the best means 
to prevent them, it is necessary first to consider each accident 
on its own particular demerits ; and secondly, to consider any | 
given accident in its indicative character as pointing out defects | | 
in the entire system of railway management. ‘The first of these | | 
two methods is in a great degree acted upon by the government, | | 
or, as itis officially termed, the Board of Trade, inquiries. These 
inquiries are however altogether destitute of preventive influence. 
Nothing in the shape of a punishment can be inflicted upon the 
company upon whose line the accident inquired into has hap- 
pened ; all the power a Board of Trade inspector can exercise | 
in the matter is, to hold the inquiry, to examine witnesses, and, | | 
if such or such accident is shown in the inspector’s opinion to | 
have arisen from certain defective mechanism, he can only re- 
commend the adoption of improved arrangements—he cannot en- 
force them, because, at least according to some people’s notions, if 
government enforce, as a natural corollary government must be | 
responsible. As a fact divested of all confusing or euphemistical | 








surroundings, the only security the travelling public have from 
railway companies lies in the action-at-law that can be brought 
by the injured passenger or his friends, and the loss to the com- 
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pany by the injury to rolling stock in the event of an accident. 
This last item may in many cases be said to be no security what- 
ever, for a numerous class of railway accidents show that pas- 
sengers—occasionally, indeed, persons not passengers at all— 
are killed with absolutely no injury to railway plant. Even in 
such an accident as that at Wigan, costly as it will be to repair 
damages to line and rolling stock, the outlay will not, after all, 
be missed out of the revenues or capital account of such a great 
railway system. Railway companies, we willingly admit, have 
numerous difficulties to encounter ; but, on the other hand, they 
possess great powers, legally and otherwise, to surmount 
these. They exercise no mean influence in parliament, and they 
also have great command of capital. Thus, legally and finan- 
cially, they can if they please meet their difficulties on more 
than terms of equality. Then, again, the railway constituency 
numbers in its ranks the names of many of the most scientific 
men and those of many of the very ablest men of business in the 
kingdom. Knowing these things, it is no marvel if thinking per- 
sons ask how it is that such a state of things can exist, could 
exist for a week, on our railways, as has now borne rule for well 
nigh five months. 

The annual report of the Board of Trade Inspectors upon 
railway accidents for the year 1872 has been lately published, 
and perhaps we ought to follow the usual stereotyped rule of the 
press, and describe it as an instructive volume : it classifies the 
accidents, gives a brief résumé of each, and, in a word, takes the 
usual routine line of such documents—but we want to know 
to what good? Will the recommendations therein contained 
ever be acted on by railway men? Where it is shown that 
an accident attended with loss of life happened at a level 
crossing, one train smashing into another, the said accident, eu- 
phemistically so called, being demonstrated as one that need 
never have occurred had the signals been interlocked, will 
these signals, we ask, be interlocked within reasonable time? 
A return of the number of recommendations given to railway 
companies by Captain Tyler and his colleagues during any one 
year, and the extent to which they have been adopted, as well as a 
statement of the companies’ reasons for adoption, and for non- 
adoption, would make, we believe, a really instructive document. 
Until railway companies please to work more in harmony with 
the government inspectors and with the public, government in- 
spection, as far as it bears on railways once officially opened for 
traffic, must remain a dead letter. The Board of Trade can 
refuse to open a new line till the inspector’s regulations are com- 
plied with, but once open, the Board of Trade’s power ceases. 
The Board of Trade may refuse to open a new line having a 
level crossing until a proper interlocking machinery is provided ; 
but if the line be opened without it, as not being held essential 
at that time by the inspector, no subsequent increase of traffic, 
or other cause rendering additional precautions and plant ex- 
pedient, will empower the inspector to close the line till such 
plant has been provided. Yet, had the new conditions of traffic 
been ready for the line at its first opening, license to work it 
could have been refused till such plant was provided ; and thus 
it comes to pass that the Board of Trade has no power to pro- 
tect the public from the dangers arising from the change of 
working conditions which inevitably takes place during the life 
ofa railway. The real power for good which can be exercised 
by State rules and regulations is a much disputed point, rail- 
way companies insisting that they alone can judge with exacti- 
tude as to the best precautions to take; while a large and 
influential section of the public, on the other hand, insists that 
the railway companies, whatever their special knowledge may 
be, cannot come into court in the matter with perfectly clean 
hands, because there is always room for the suspicion, whether 
just or unjust, that the railway companies, like other people, 
decline to spend money in providing against catastrophes 
that may not happen for months, perhaps not for years. A 
suspicion something like the following lingers in the public 
mind :—Supposing, for the sake of illustration, a prophet were 
to arise and intimate to a railway board that, unless within two 
months, improved plant was laid down ata particular station or 
junction a fearful accident on a given day would be the result, 
the reply of the board would be—“ The station has never 
yet been the scene of an accident, and if it has been safe 
heretofore, we will chance its being so in the future.” Here 
is where the public suspect the companies, and not un- 
reasonably ; and here it is that the powers of the Board 
of Trade need extension. The danger attending undue coer- 
cion of railway companies is to be found in the risk of transfer- 
ring responsibility from the shoulders of directors to those of 
government inspectors. This, however, only obtains to a certain 
extent, for if the principle that coercion and responsibility are 
inseparable be really a true one, then the government should 
either take sole charge, or else exercise no control of any sort 
and we know that ncither alternative is practised. The govern- 
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ment does interfere, and only licenses the opening of a line under 
certain restrictions ; but it was never argued by a company ina 
court of law, that, a certain accident having occurred through 
the defective working of special appliances, say in the signals, 
put down by order of a Board of Trade inspector, the go- 
vernment must in consequence pay all costs, damages, and 
expenses of every kind caused by such accident. Then if the 
rules of government for making a railway in no sense disturb 
the incidence of the companies’ responsibility, it may well be 
asked, why should not the government be able to exert a reason- 
able control over the working of the railway afterwards, without 
removing responsibility from the directors? It may be as well 
if we just attempt to tabulate the causes of accidents on rail- 
ways, and see to what extent it might be possible to extend the 
powers of the Board of Trade for the protection of the public 
without disturbing responsibility. We will first divide the acci- 
dents into two classes, viz., accidents caused by defective plant ; 
and, secondly, accidents caused by a defective staff of officials. 


TABLE OF CAUSES OF RAILWAY ACCIDENTS. 


A. 


A. Derailment. 
B. Collision. 
C. Persons run over. 


. Defective road or fence. 
. Defective rolling-stock. 
. Excessive speed at points. 


- Defective signals. 

points. 

~ rolling-stock. 

re engine power. 

e station accommodation. 
Defective station accommodation. 

‘s fencing. 

i level crossings. 

% pulling up of trains. 


A. Derailment, 


B. Collision. 


C. Persons run over. 


i i pitas 
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B. 


Collision. {t- Overworked officials. 
Companies’ ser- 2. Insufficient number of officials, 
vants killed. 13. Inattentive and ignorant officials. 


as 


This table may be divided into two branches, viz. accidents 
from defective construction, and accidents from defective work- 
ing. Under the former head may be placed 1 and 2 in A; 
I, 2, 3,and 5in B; and rand 2 in C. Under the latter head 
may be put 3 in A, 4 in B, 3 and 4 in C, and the whole of sec- 
tion B. Now a different mode of government supervision must 
be exercised for each of these two branches; and whereas 
government at present only exercises a partial supervision over 
the first branch, it ought in reality to exert a complete influence 
over both branches, and we will proceed to try and indicate how 
this could be done, and still leave directors responsible. First, 
as regards constructive arrangements, the power at present 
exercised by the Board of Trade to insist upon the fulfilment of 
certain conditions by any railway company before the line can be 
opened for traffic, ought to be so far extended as to give a power 
to the government from time to time to examine into the number, 
speed, and kind of trains, and the general change of traffic 
working over any section or over the whole line; and, where 
such a course appeared expedient, to call upon the directors to 
show cause why certain additional accommodation and _ pro- 
vision against accident should not be provided by them; to 
raise the standard of safety of the line in proportion to the in- 
creased risks from growth of traffic since the line was opened, 
up to that date, and empowering the Board of Trade to impose 
a weekly or monthly fine or tax upon the company till they had 
carried out the extensions or additions held by the government 
inspectors as necessary for the safety of the public. It is, we 
hold, absurd to suppose that such an extension of the Board of 
Trade’s powers as this would remove responsibility from the 
directors of a railway, any more than the supervision exercised 
during the first construction of a railway. 

Now we turn to branch No. 2, or accidents from defective 
working, and here a solution of the problem of control and 
responsibility becomes more difficult, but yet the solution is 
attainable. Taking an example, we have 3 in section A, ex- 
cessive speed at points, in connection with the Wigan cata- 
strophe. It isa difficult matter for government to say, “ You shall 
not exceed twenty-five miles an hour through such a station or 
over facing-points,” for not alone might conditions arise on some 
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special occasion when the observance of such a rule would lead 
to loss of life, but there is doubtless truth in the assertion of 
the railway companies that the public insist on fast trains. Very 
well then, that point about speed—so far as the time be- 
tween one point and another is concerned—may be conceded, 
subject to conditions to be presently considered ; but it still 
remains to be proved by the railway companies—first, whether 
they have avoided the use of facing-points to the greatest extent 
possible ; secondly, whether points, whether facing or not, are 
made on the best approved principles on their lines ; and lastly, 
to show whether they have adopted the best means of, at the 
same time, expediting their trains, and yet of admitting of a 
reduction of speed at dangerous places. All these points govern- 
ment, on behalf of the public, has a right to demand answers 
about, and, we submit, ought to have a right to enforce their 
adoption where they were not already provided for. 

Another item in this branch, 2 in A, defective rolling-stock, is 
one in which government ought to have more power than it now 
has. A ship is not allowed to proceed to sea with passengers 
without a certificate — her captain must have his certificate ; 
but a railway company may send off an excursion train full of 
passengers ; the carriages forming the train may be good, but 
often they are indifferent, sometimes downright bad, yet there 
is no check, no government inspection. If a tire or axle break, 
or a defective wheel throw a train off the rails, it matters not, 
though it be demonstrated at the government inquiry that the 
wheel or tire was but ill-fitted to do the work—beyond ad- 
monishing the company to be more careful in future, nothing 
can be done by the government. 

A leading article in the “ Engineer” some weeks back gave a 
sort of analysis of how derailment happens. The writer observed, 
and truly, that there are roads and roads, that one bit of a line 
of railway may be quite safe for fifty-miles-an-hour speed, 
another piece adjoining it may be only safe for forty-miles speed, 
another again only reliable for perhaps twenty, or even less. In 
like fashion is the rolling-stock divided into fifty-mile stock, 
forty, thirty, or twenty-mile stock ; and pursuing the theme, the 
writer pointed out that railway companies usually have but 
passenger rolling-stock enough for their average wants, and that 
when the excursion season sets in, traffic-managers have, as it 
were, to go into the highways and hedges of disused sidings, and 
the lumber corners of the carriage shops, and bring into service 
the lame and the halt of their carriages to meet the demand 
made on them. We do not think the writer of that article, any 
more than ourselves, means to imply that such old carriages are 
run without previous examination and repair ; but for all that, 
such old carriages are, as the writer in question remarks, often, 
we suspect, tacked on at the tail of a fast train, and we at once 
have passengers put into a twenty-mile carriage and whirled 
along over all sorts of road, from fifty-mile quality to perhaps 
ten-mile ditto, for perhaps a two hours’ continuous run at forty 
miles per hour. Under these conditions, the only matter for 
wonder is that derailments are so few as they are. Here is a 
point where government might as fairly interfere as it does with 
passenger ships. Every waggon, every carriage, ought to be 
classed at the Board of Trade, and its history, in the way of 
mileage, repairs, &c., carefully recorded ; and where the Board 
of Trade held it advisable to do so, it should have power to send 
an inspector to examine the rolling-stock at any dépét. Could 
this be done, such an accident as that of an engine leaving the 
metals from the failure of a wheel, whose tire had to be patched 
with strips of iron to make it fit, could hardly have occurred. 

Lack of space forbids us dealing with this very important sub- 
ject at the length we could desire ; but before concluding, we 
must remark upon one or two other matters. There are two 
points that call loudly for government interference. The one is 
the question of brake power, the second is the question of over- 
working railway servants. These two points are alike so impor- 
tant, they are both so intimately connected with the safety of 
passengers, that it is simply a matter of wonder that so little has 
been really done to enforce railway companies to amend matters 
in respect to them. Here are two points in which government 
has every right to interfere without taking on itself any responsi- 
bility. The first question, that of brakes, has nothing occult or 
difficult about it; all that is necessary is to empower any railway 
passenger to report to the Board of Trade that a train in which 
he was a passenger had not efficient brakes fitted to a due pro- 
portion of the wheels ; or else that railway companies should be 
compelled to adopt, and fit to all trains carrying passengers an 
efficient continuous brake. Here is a point about which there 
need be no hesitation on the part of government ; continuous 
brakes are ready to hand, well known, of tried efficiency, in 
actual use every day in some instances. It is a familiar fact 
that neither the North London nor the Underground railways 
could be worked at all without such brakes. We ourselves illus- 
trated and described in one of our recent numbers a beautiful 
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and most efficient continuous brake; we refer to that known as 
the Westinghouse pneumatic brake. If our readers will refer to 
the description, they will see a statement of the periods occupied 
in arresting a heavy passenger train when running at forty-five 
miles per hour downhill. A motion of the engine-driver’s hand, 
as simple as sounding the whistle, puts the brake in instant 
operation. A guard in his van loses many valuable seconds, 
and has to exert all his strength, to brake at most three pairs of 
wheels ; while with the Westinghouse brake the engine-driver, 
by turning a small tap, instantly locks all the wheels in the train. 
We previously so fully described the mechanism of this brake 
that we need not recapitulate it here. Asexamples of its perform- 
ance in the United States, where it is in use on, we believe, more 
than one hundred railways, we give the two following :—On the 
Pennsylvania Railroad an express train had the brake suddenly 
applied when the speed was forty-five miles an hour, and was 
brought to rest in nine cars’ length, and just eighty feet from a 
train standing in front. On the Pittsburgh, Cincinnati, and St. 
Louis Railway, a train when rounding a curve down a grade of 
fifty-eight feet, at a speed of twenty-five miles an hour, was 
brought to rest in a distance of two hundred feet, and within 
fifty feet of a freight train obstructed by the falling in of a 
tunnel. 

May not the public well demand from railway companies the 
adoption of so well proved a safeguard as this brake, or that of 
some other brake of well-tried efficiency? The use of sucha brake 
would have most certainly averted more than two or three of 
the shocking accidents we have had this present year. 

We must, however, pass on to the last item in this subject of 
railway accidents we can touch upon in this number, and that 
item is the overworking of railway servants. In this matter too 
much honour cannot be given to Mr. Bass for his high-minded 
and energetic efforts to get the evil amended ; and we hope that 
the public and the press will back up his efforts. This same 
calamitous railway year is a mournful comment on all he has ad- 
vanced in Parliament upon the subject. When he next stands 
up in his place in the House to speak on this matter, a few news- 
paper cuttings will be nearly all the notes he will need ; he can 
read first a selection from the railway accidents, and then some 
letters from railway officials, recounting weeks of eighty, ninety, 
ay, of more than a hundred hours of work. We organize expedi- 
tions to put down the slave-trade abroad, and quietly overlook it 
at home. This conduct is simply “acting a bull ;” and besides 
this, we trust our own lives, and the lives and limbs of our wives 
and children,into the hands of persons who are, in numerous 
cases, half dead with sleep and exhaustion. Factory laws work 
to amelioraté the condition of various classes of operatives on 
whose efficiency no life immediately depends ; while in the same 
country, at the same time, we, from a mistaken notion of the 
bearings of responsibility, refuse to interfere in behalf of a class 
of men whom we are pleased to know are patterns of hard-work- 
ing, patient, and sober industry. Railway companies have no 
excuse for parsimony; the very accidents on their lines are 
results of increased and overwhelming business ; railway stock 
in most cases is up to a point almost without example in the 
history of the system; therefore companies cannot plead po- 
verty for their shortcomings, and railway travelling has become 
now so dangerous as to call seriously for the attention of the 
Legislature to the subject. 


¢ 


NOTES FROM THE NORTH OF EUROPE,' 


R. A. F. WESTERLUND, engineer, who this year 
established the works of the Borgholm Peat Com- 
pany, Limited, and is now carrying them on as 
managing director, has been lately making trials 
at Oskarshamn with this peat, which he calls con- 

¢ densed peat, and obtained excellent results from 

it. Although the locomotive, Fairlie’s patent, with which the trial 
was made, was not suited for firing with peat, still he obtained 
with it the necessary pressure of steam, although the line to 

Ryningsnis rises considerably, with some inclines of 1 in 60, 

One great advantage of using peat for fuel, besides its being 

cheaper, and produced in the country, is, that it wears the fire- 

grates and tubes very little compared with coal, it being free 
from sulphur ; and besides, steam is got up very quickly with 
peat. In thirty-eight minutes after the peat was placed in the 
grate they got at this trial a pressure of 68 lbs., but as the 
stoking was commenced too soon, z.¢. only half an hour later 
than was customary with coal, the draught had to be decreased ; 








1 From the “‘ Norden.” 
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but notwithstanding this, the pressure of steam rose in fifty-three 
minutes in all to 120 lbs., when the safety-valves opened. The 
engine had been at work the day before. 

The following certificate was obtained from an English engi- 
neer who accompanied the trial trip :— 


“Mr. Westerland has in my company, on the locomotive 
‘ Oskarshamn,” made trial of his peat from Oeland, and has with 
this alone run more than four Swedish miles (twenty-four Eng- 


lish), with inclines of 1 in 60; and I can certify that the quality | 


of this condensed peat is very good, and that it may, if engmes 
are constructed for its use, become of great value to the Swedish 
railways. “E, DUDLEY. 

“ Oskarshamn, 19 September, 1873.” 


They made at Borgholm Peat Works this year, after they 
had got the workpeople accustomed to it, about 30,000 kegs of 
peat per day, each weighing when dry 1} to 14 lbs.; 25 to 33 
kegs go to a cubic foot. The price of a cubic foot of peat is 
now 20 ore (23d.) at the works, and 25 ore (3}d¢.) at Borgholm. 
Forty persons of various ages have this year been employed at 
this manufacture, the wages amounting together to from 40 to 50 
riksdalers per day (45s. to 56s.). 

This condensed peat can also be used to great advantage in 
households for domestic purposes, for burning in ordinary tile- 
stoves, iron grates, &c. 

In Mr. Westerland’s little pamphlet, “ The Utilization of Peat- 
bogs,” he was the first to point out the great value of peat-bogs, 
and to induce the Swedes to bring into operation a rational 
method of preparing peat. 


THE MANUFACTURE OF MATCHES. 


The joint committee of the Fire Insurance Companies has asked 
the Chancellor of the German Empire, by letter, that he would 
prevent, or at least diminish, the use of phosphorus matches, 
inasmuch as the number of fires occurring from carelessness 
with such matches is increasing to a serious extent. The 
Swedish safety matches that have come into use in the last few 
years are far less dangerous, and might be used in place of the 
phosphorus matches ; and the committee propose that the latter 
should have a duty laid on them sufficient to bring up their cost 
equal with the safety matches, if the government do not like 
to forbid their manufacture zz toto. The Chancellor of the 
Empire has now referred the matter to the Minister of Com- 
merce for his opinion. , 


BORING FOR COAL IN SKANE. 


The “ Engelholms Tidning ” gives the following detailed par- 
ticulars procured from a trustworthy source respecting the bor- 
ings executed in the Engelholm district. The whole field, which 
has been examined by borings, and which is calculated to come 
under the operation of the Rénne Coal Company, Limited, com- 
prises the parishes of Barkakra, Rebbelberg, and Héja, and parts 
of the parishes of Hjernarp, Tostarp, and Munka Ljungby, and 
also a part of the lands of the town of Engelholm, forming an 
area of about 22,500acres (Tunnland). The borings were com- 
menced in the autumn of 1871, and have gone on ever since, 
partly with hand drills, partly with two steam drills ; in all, forty 
borings have been made in various parts of the coal-fields. In 
all of these borings coal has been met with, and, by those that 
have been . iven deepest, certainty has been acquired of several 
workable seams of coal lying one under the other. 

In H6ja parish, the first workable coal seam, containing 2°83 ft. 
of coal and 3'97 ft. fire-clay, was struck at a depth of 224 ft. 

In the parish of Barkakra, about four English miles and a- 
half to the north of Hdja, the first workable seam of coal, con- 
taining 3 ft. of coal, and about 3 ft. of fire-clay, was met with at 
a depth of 300 ft. ; at 325 ft. a second seam was found contain- 
ing 5°90 ft. of coal, and, at a depth of 496 ft., a third seam 2 ft. 
thick. 

At Tostarp, about two English miles from Barkakra, where 
the boring has been carried to a depth of 387 ft., the same coal 
formation was found as at Barkakra. 

In the parishes of Rebbelberg and Munka Ljungby, the first 
seam was met with at a depth of 310 ft. in the former and 308 ft. 
in the latter parish. 

The borings, which have been effected under Count H. 
Tauber’s own direction, with the assistance of the engineer, Mr. 
Hallberg, up to the spring of 1872, and since then of the English 
engineer, Mr. S. W. Rennie, are now terminated, it being re- 
garded as fully ascertained that the field in question is situated 
in the coal formation, and that shafts can be sunk at any time to 
work one or more of the seams already formed. 


MAT MAKING FROM LIME BAST. 


Mats of lime bast form in Russia the object of a considerable 
trade. It is no unusual thing at Riga, Archangel, and Peters- 
burg, for English and German vessels to take in a complete 
cargo of them. The consumption in the country is also very 
large ; they are made into corn sacks, coverings for cases in 
which goods are sent, floor mattings, corn sieves, nets in which 
carters carry a supply of hay, &c. &c. On the Russian river 
and canal vessels, the rigging, and even the sails, are made of lime 
bast. Over a large extent of the country this material is used 
for shoes, and for roofing purposes, and in olden timesit was_~ - | 
even employed to write and paint on. In the months of May | 
and June, when the rising sap renders it easy to peel off the 
bark, the peasants go out to the forest for this purpose with their 
wives and children. The lower part of the bark is usually em- 
ployed for roofing, being first warmed and pressed so that it may 
not roll up ; they get in this way pieces 5 ft. long and 3 ft. | | 
wide, costing 4d. each. The bark from the upper part of the | | 


stem and the branches is tied up in bundles, which are laid in 
water, where they are allowed to macerate till September. 

They are afterwards dried in artificial heat, and divided into | 

thin fine strips, which are woven into mats of different strength, | 
according to the various purposes for which they are to be used. 
They weigh from 2 to 7 lbs. each. The heaviest and strongest | 
are sold at the market of Nischni-Novgorod, at about 95s. per 
hundred. The number of mats made annually is estimated at 
fourteen millions, amounting in value to about £300,000. 

If we add to the estimate other articles made of lime bast, the 
total will amount to about £472,500. 

In order to obtain this result, about a million lime trees are 
felled annually, a consumption of trees which would appear to 
decrease the Russian forests at too rapid a rate for nature to 
restore the waste. 





MANCHESTER CHAMBER OF COMMERCE. 
THE STATE OF THE COTTON TRADE. 


HE quarterly meeting of the members of the 
chamber was held on November 4, the PRESI- 
DENT (Mr. Hugh Mason) in the chair. 

The peculiar importance of the address then 
delivered in connection with the great cotton in- 

' dustry induces us to give a full report. 

The CHAIRMAN, in opening the meeting, said that the past 
three months, though they had been to a certain extent months 
of holiday-making, and though the board had consequently not 
met so frequently during the quarter as according to previous 
practice and in other quarters of the year, yet the quarter had not 








| been without considerable interest to the board of directors and, 

| considerable responsibility. —The members had received circulars 

| inviting them to attend the present meeting, and the circular had 

| specified the number of topics with which the attention of the | | 
| board had been engaged. The management of the business of | | 


the chamber had during the past few years somewhat varied 
from the management of earlier periods of its history. The work 

of the chamber had so very much increased that the board of 
directors had had to subdivide themselves into special commit- 
tees in order that the work of the chamber might be got through. | 
Special subjects had been referred to special committees, and | 
those committees had held frequent meetings, and had made 
their reports to the board, and thereby the monthly meetings 
and the special meetings of the board of directors had been re- 
duced in number to what they otherwise would have been, and 
they had not been continued so long as it would have been neces- | 
sary if the work had not been previously done by the various sub- 
committees. He would not refer that morning specially to many | 
of the matters of business which had occupied the attention of | 
the directors during the past quarter. He would single out just 
two or three upon which he would make a few observations if | 
they would indulge him with their attention for a very short | 
period. Perhaps before he entered on the special matters which 
had come before the board of directors, he might be allowed to 
make an observation or two with regard to the present condition 

of trade in this vast district. He had stated his belief at a very 
early period of the year, that the year on which they had entered 
—that of 1873—would in all probability be a year of great | 
anxiety to those engaged in every branch of the cotton trade. | 
So far as the year had advanced, the fears which he and other | 
gentlemen had entertained had been confirmed, and even those 























fears had been exceeded in their realization. What with the 
state of the labour market in connection with the cotton trade, 
and the price of the raw material, and of coal and iron, all of 
which entered so very largely into the manufacture of cotton 
goods, the capitalists engaged in that great trade had been em- 
barrassed, and had suffered pecuniarily to a considerable extent. 
He was quite aware that there might have been and there was a 
great show of superficial prosperity in that trade, but those not 
led away by superficial exhibitions with regard either to that 
trade or any other, would be quite aware that beneath the surface 
there was connected with the cotton trade a great amount of 
hollowness—he might venture to say rottenness. It was utterly 
impossible, with the combined influences which had come over 
those engaged in the cotton trade, that their business should 
have been a profitable one. They had had to pay higher prices 
for labour than at any period in the history of the cotton trade. 
There had been in all departments of the cotton trade a general 
scarcity of labour, and in addition to that, and perhaps asa 
consequence of that, there had not been that industry and that 
fair return of labour for wages ‘on the part of a great many of 
those engaged as cotton operatives which ought to have been the 
case. They had taken advantage of their dominant condition, 
and had disregarded those necessary rules of discipline and sub- 
ordination, without which no great concern, and indeed no small 
| concern, could be carried on with any degree of pleasure or profit. 
| Time, which affected all things, would undoubtedly change the 
| present state of things. They had read only the other day in 
| the public journals, and they had every reason to believe the 
| truth of it, that in the United States of America, where their 
| cotton was grown, and where the increase of cotton consumption 
had been considerable, year by year, since the conclusion of the 
war, they were feeling an amount of depression and distress 
which had led generally to short time, and in many instances to 
the actual closing of works. In this district they were also suf- 
fering at the present time from the great depression which existed 
in their Indian markets. That was one of the great markets for 
the purchase of their manufactured products, and anything which 
happened there was immediately felt in Lancashire. There was 
no doubt that to the exporter of cotton goods to India the past 
year had been one of anxiety, quite as great as that which might 
have affected the manufacturer at home, and there was now pre- 
vailing a state of anxiety among the merchants which had not 
been relieved in the prospect up to the present time. Of course 
| that immediately re-acted upon their home position. Then in 
| conjunction with all this they had a state of the money market 
| which added to their anxieties and embarrassment. Almost the 
| whole of Europe was in a state of disturbance, and they knew 
| very well what was the financial condition at the present moment 
| 


of the United States of America. None of the great centres of 
finance and industry could suffer in the slightest degree, but 
they in Lancashire, with their widespread commerce, and Lon- 
don being the financial centre of the whole world, at once felt 
whatever existed of an unpleasant kind in any country in the 
| world. If he might venture to give an opinion he would say 
| that it would require on the part of every one of them consider- 
able caution in the management of their various businesses in 
the future. He not only alluded to the manufacturer—who 
would be compelled to exercise caution—or the merchant—who 
he must do the justice to say had shown considerable caution on 
the whole during the past three-quarters of the year—but he 
begged that he might be allowed to make reference to the 
bankers of this city and county. He was afraid that for a good 
deal of the excited and inflated condition of the cotton trade the 
bankers were responsible. There existed at the present moment 
a wild competition which he might venture to say was reckless 
among the bankers of the Lancashire community. He ventured 
to say from personal knowledge that the bankers generally had 
an amount of money locked up which could not be liberated, 
and which if the aggregate were known, would be positively 
alarming. He was afraid to state an opinion, but he believed it 
to be within the truth with regard to the cotton manufacturers 
of this county, that two-thirds of them were under serious obli- 
gations to their bankers, or to their brokers, or to their agents ; 
but he now referred especially to the obligations which they 
were under to their bankers. All this had arisen from the 
intense competition for business. A day of reckoning would 
certainly come—he feared it might come sooner than some of 
them expected—but when that day of reckoning should come 
there would be an exposure of a vast amount of rottenness existing 
in the financial condition of the cotton trade in this county. 
He knew that banking had been a very profitable trade; bankers 
had paid very high dividends and had made very large profits, 
| but he was not speaking without authority when he said that if 
| they had estimated their securities at their full value they had 

been greatly mistaken. It was not so very long since cotton 

factories and that class of property was so depreciated in the 
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| market that they might have bought it for 7s. 6d. in the pound, 





or less ; and inasmuch as they had so many great joint-stock 
banks in Lancashire in which so many of our merchants and 
manufacturers were shareholders, he did think some amount of 
pressure ought to be brought to bear upon those who have 
the great responsibility of managing those financial institu- 
tions. Now that led him to make an observation upon 
the old question of commercial morality. He did not think 
that they in Lancashire were improving in that direction. He 
was very much afraid that in that respect they were degenerating. 
What happened in this city a few days ago? It not only ap- 
peared in the Manchester journals, but in the “ Pall Mall Gazette” 
—that very able paper which took up with special delight and 
gusto any topic which could reflect upon the honour or the 
morality of Manchester men—it got into the “ Times,” and in 
fact it was read by almost everybody in the world whose opinion 
they should regard. As an humble individual he thanked the 
** Pall Mall Gazette” for being severe upon their delinquencies ; 
it was high time they should be exposed in terms as severe as 
those used by the writer in the “ Pall Mall Gazette.” Who 
would have thought that within the past few days, in one of the 
courts of Manchester, a firm of sewing cotton manufacturers 
should have been brought up accused of fraud? No doubt they 
had all read the statement which appeared in the journals 
giving a description of the ingenious manner in which this 
alleged fraud was attempted to be perpetrated, and they had 
seen the grounds of defence used on behalf of the alleged culprits 
by the advocate who was specially retained for the purpose— 
those special grounds being that the goods were not for the home 
trade, but for the foreign trade ; that is to say, they were to go 
to India, the Brazils, China, Japan, and to Africa, where the 
English name and the English word had hitherto been a tower 
of honour and of strength, and where, generally speaking, it had 
been taken for granted that the word of an English merchant 
was as true as the Gospel. They could believe that the goods 
were never intended for the home trade to what extent they 


| liked, but would any man tell him that if a man sought to cheat 


| had spun as 39’s. 


another man in another country, that the same man would be 
upright and honourable to his next-door neighbour? He did not 
think so at all. He did not mean to say that the thread manu- 
facturer was the only person guilty of fraud of this description. 
He had known of frauds of that description among cotton 
spinners. He knewa case in which a cotton spinner sold to his 
customers No. 40's, paid his operative spinner as No. 38’s, and 
He knew of a strike which took place not 
long ago of cotton operatives on this very question, and that the 


| defence of the master was that it was the custom of the district, 


| as if custom could make rascality into uprightness. 





He took 
the part of the workmen on that question, and made known to 
them his opinion that the master was acting dishonourably to- 
wards them, and he wished them success in their strike against 
an attempt to defraud them. He denounced it as a deliberate 
fraud. Ifhis friend Mr. Malcolm Ross gave him an order for 40’s it 
was his bounden duty to pay his spinner and self-acting minder 
for the very counts Mr. Ross ordered him to send in, and not to 
defraud him on the one hand, and the operative on the other, 
by spinning No. 39’s, invoicing it as 4o’s, and paying the operative 
for 38’s. ‘There had been too much of that practice amongst the 
cotton spinners of this county. Then he came to another mat- 
ter which had been looked upon as a venial offence by a large 
body of cotton yarn agents. An immense proportion of the 
cotton yarn spun in Lancashire was distributed to the consumer 
through agents. He would mention wherein he had suffered, 
and he knew that his neighbours had suffered in a like degree 
to a serious extent. There was no doubt whatever that the 
packages or skips in which the cotton cops were packed in order 
to be sent to the agent, and by him to the consumer, were of the 
value of half a million pounds sterling. The price of one of 


_ these skips was equivalent to one halfpenny per lb. of the 


value of the yarn. He was sorry to say that the agents did not 


| see the necessity of looking after that half-million’s worth of 
| property belonging to the cotton-spinners in the way in which it 


was their bounden duty. to do ; in fact some of the agents would 
tell them that they felt no special responsibility in the matter. 
He said the agents had something to improve upon in that 
respect, and their duty was to see that this half-million’s worth 
of property belonging to the cotton-spinner was not robbed and 
destroyed, but honestly and honourably sent back to the place 
from which it came. He had known a cotton-spinner to take 
his (Mr. Mason’s) skips, which had his initials painted in black 
paint upon them, to obliterate those initials by painting the 
skips, and put his own initials upon them. He had known an 
agent to send his (Mr. Mason’s) skips to another cotton-spinner, 
and the yarn had been bought by the consumer under the belief 
that it was his (Mr. Mason’s) yarn, because his name was on the 
skips, and it was an inferior yarn, and this circumstance led to 
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very great unpleasantness between him and his customer. There 
was another instance of the dishonesty of a spinner. He had 
known a spinner to take a batch of his (Mr. Mason’s) skips and 
pack his own yarn in them, and he (Mr. Mason) had suffered 
so seriously in that way that in the last case he threatened to 
prosecute the spinner, but in consequence of the intervention of 
friends he abandoned the prosecution and exacted no penalty 
from the culprit, who, he must say, ought to have been exposed 
throughout the land. The frauds thus perpetrated were many 
and great. He thought that they, as members of the Manches- 
ter Chamber of Commerce, possessing in their ranks many 
manufacturers and spinners, ought to set a good example to 
those who were so disposed to perpetrate frauds and to blot the 
fair name and fame of the British merchant and manufacturer. 
He invited the influential Manchester newspapers to expose and 
denounce every form and feature of commercial immorality. 
He would allude very briefly to one important subject which was 
now engaging the attention of a sub-committee of the chamber. 
In old-fashioned days it was always a principle of law that in 
the manufactories the steam-engine and the boiler and the mill 
gearing were part and parcel of the freehold with the building, 
and that the machinery of every description which was placed 
in that manufactory was not in any degree connected with 
the freehold. He had told them in his opinion how many 
of the manufactories of the county were mortgaged, and it had 
been understood up to a very late period that the mortgage did 
not in any degree cover the machinery but only the building, the 
steam-engine, the boiler, and the mill gearing. But there had 
been a decision in a superior court of law which had overthrown 
the old-fashioned opinion upon that legal point. It had been de- 
cided not very long since that the machinery which was screwed 
down—and it must be screwed down if it was to be firm and 
workable—was part and parcel of the freehold and went to the 
mortgagee. But there had been another case tried also in a 
superior court upon the very point and of a similar character, 
and an opposite decision had been given—a decision upholding 
the old principle that the machinery did not belong to the free- 
hold. Those two conflicting decisions had been given by learned 
judges within a very short date upon this very important ques- 
tion. A committee of that chamber was now sitting, and it was 
the intention of the directors to move the Government to bring 
in a bill which should make clear the law and settle the conflict 
which the learned judges had brought about by their contrary 
and opposite decisions. He need not tell them that no more 
important subject could engage the attention of the chamber, 
and though it was sometimes said that the Manchester Chamber 
of Commerce existed for very little good, he could assure them 





that if there was not an organized body like the Manchester | 


Chamber of Commerce to advise Government upon important 
commercial questions such as the one to which he was alluding, 
the commercial community would be very great sufferers indeed. 
The chamber existed to a large extent as a body of advisers to 
the Parliament of the country, and that led him to remark upon 
another question which was now engaging the attention of a 
sub-committee of the chamber, and that was the question of 
the Bombay Cotton Frauds Act, 1863. He was speaking of a 
question svd judice, as it was now in the hands of the sub-com- 
mittee. He only mentioned it that morning to excite the atten- 


tion of the mercantile community of Manchester. Those of | 


them who knew anything about Indian cotton in the adulterated 
condition in which it had been brought to this country in years 
gone by, knew the steps taken to remedy that state of things and 
to improve the quality. ~The Manchester Cotton Supply Associa- 
tion, which had a term of existence of something like fifteen 
years, did an immense deal of good in that respect, and the 
Government of this country and India especially, not to say the 
governments of Egypt, the Brazils, and other countries, were 
consulted perpetually upon the question. The Cotton Supply 
Association did its work, and dissolved, and now the work which 
remained to be done fell upon the Manchester Chamber of Com- 
merce in an especial manner. The government of India, there- 
fore, and the government of Bombay had consulted the chamber 
upon the question whether the act for the suppression of those 
frauds should be continued, should be modified, or should be 
abrogated. The Bombay Chamber of Commerce, consisting of 
merchants, had asked the government of India to abolish the 
law. Well, they would know the influence which the Bombay 
Chamber of Commerce might be supposed to have with the 
Bombay government upon commercial questions, but the 
Bombay government appealed to the Manchester Chamber of 
Commerce for an opinion upon the question, hoping by that 
means to ascertain the opinions of the cotton consumers. He 
did not think the Bombay merchants thought very much about 
the consumers. No doubt they imagined that the consumers were 





| 


a numerous and strong-backed body of men, quite capable of | 
managing their own affairs. But. the Manchester Chamber of 





Commerce had been asked for an opinion, and they were care- 
fully deliberating as to the way in which they should declare 
their opinion to the Bombay government. In 1863, when the 
present act was passed, the Bombay Chamber of Commerce sup- 
ported the bill, and supported it very warmly. Now, those 
Bombay merchants said the times had changed, things had 
altered, and what was good in 1863 was not good in 1873. 
Yet, so far as he knew the opinion of the consumers of Indian 
cotton, he was prepared to state that there was no difference of 
opinion among them. He believed that this act had been bene- 
ficial, that it had checked frauds, and if it rested with the con- 
sumer the act would not be weakened in any degree whatever. 
The chamber stepped in and gathered evidence upon this sub- 
ject from the merchant on the one side and the consumer on 
the other, and it felt itself responsible and was prepared to give 
an honest verdict upon the question. The chamber existed for 
that purpose as well as for similar purposes, and if it did not 
exist there would be wanting a powerful and intelligent agency 
to advise the government of the country and of the colonies upon 
commercial questions of this character. The ways in which the 
frauds were perpetrated were most ingenious in India. We had 
a little idea of the outcry which was now being raised in this 
country against adulterated milk, against adulterated mustard, 
against adulterated everything. Mr. Alderman Bennett told them 
not very long ago that the corporation of the city of Manchester 
had appointed a highly-paid public officer in order to check 
adulteration, and that he visited the shopkeepers of the town and 
analyzed their goods, and we knew the necessity of it. If it was 
needful in the nineteenth century in this intelligent and wealthy 
city of Manchester, a fortiori it was necessary in a semi- 
civilized country like India and in other colonies. Before the 
cotton was sent out here it was ginned and then exposed to the 
heavy dews of night, when it imbibed an immense amount of 
water; salt was scattered amongst it, and crushed seed was scat- 
tered amongst it, and it was otherwise adulterated—he was speak- 
ing upon the highest authority,and the poor spinner bought rubbish 
of the most horridcharacter. We wanted a Cotton Frauds Act with 
a vengeance when such adulteration as that was practised. He 
had now only to refer to a case of mildew ; a specimen would be 
laid upon the table for inspection. It was a case of alleged 
mildew in a bundle of bleached cotton yarn which had been 
pronounced by Mr. Malcolm Ross to be no mildew at all. 
While they were acknowledging their sins with regard to their 
own delinquencies, let them not have a greater burden placed 
upon their shoulders than honestly ought to be placed there. 


SOAP AND WASHING. 
By S. FRICKE, 


Of the Laboratory of Industrial Chemistry of Carolinum at 
Brunswick. 


I, SAPONIFICATION BY EMULSION. 


=F N papers published some two years since, this author 

3F/| demonstrated the advantage which, according to 
Mége Mourriés, would ensue from saponifying 
fatty matters in a state of emulsion. 

He subsequently made known a very simple 

sas : and practical process for emulsionizing these 
fatty substances without the admixture of gums, &c. This 
process consisted of shaking up -the fat taken, if necessary, in a 
melted condition, with water in a glass vessel ; the sides of the 
vessels having previously been moistened with alkaline water, the 
alkaline property of which should immediately disappear. 

The second communication contained an experiment on the 
saponification of grease in a state of emulsion, without any em- 
ployment of heat, and by it we have proved that fatty matters 
are much better saponified, although not entirely so, as a watery 
solution of the soap made at the boiling temperature is not per- 
fectly limpid, but slightly lacteal. And it has, in fact, been found 
that the volatile alkali having been separated by means of the 
carbonic acid and alcohol, this soap analyzed did not contain 
the entire volume of the combined alkali. 

It remains to be learnt whether the incomplete saponification 
is caused by the nature of the substance itself, or whether it 
is due to some accidental circumstance which it might be possi- 
ble to overcome. For this purpose, saponification of olive oil 
was undertaken, and an exact analysis of the product was made. 
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Thus it was possible to precisely determine the proportions in 
which the combined alkali and fatty acid were present in the 
soap. 

When olive oil, emulsed according to the prescription, is in- 
timately mixed with a large excess of caustic soda of 20° Baumé, 
it at once changes its consistency : from a state of simple emul- 
sion it passes into a condition of a flocky description, and, in 
consequence of its minor density, assembles on the surface of 
the lye in a stratum of greater or less thickness, which, after 
remaining at rest for an hour (or for one night) changes itself 
into a cake of solid soap. 

The thickness of the stratum formed by the emulsed fat on the 
surface of the lye, it was to be anticipated, would have some in- 
fluence on the result of the saponification. Therefore, a vessel 
was selected of such a size that the fat could not form a coating 
of more than four or five centimetres. On the next day it was 
transformed into a firm coherent cake, producing a loud crack 
on fracture. It was then taken from the clear lye on which it 
was floating, washed with distilled water, and pressed between 
sheets of blotting-paper until it ceased to moisten them ; it thus 
became freed from the adhering lye. On being dried in this 
state at 150° Centigrade until its weight became constant the 
soap lost in weight in the proportion of 26°50 to 100 parts of 
water. 

The fatty acids obtained from 5 grammes of the soap in de- 
composition by sulphuric acid, and mixed with wax and dried in 
the ordinary way, weighed 39°151 gr., or 63°02 per cent. 

To produce the decomposition of 53 cubic centimetres of 
normal acid (00403 gr. SO; for 1 cubic centimetre), that is 
to say, a great excess, was added. 

The remaining watery solution, treated with a solution of 
baryta, yielded an excess of free acid corresponding to 18°22 Ce. 
of normal acid. 

The alkali contained in the soap had therefore combined 
with 35 — 18°22 = 16°78 Ce. of normal acid, or 0°676 gr. SOs. 
According to these numbers the weight of the soda would be 
0°523 gr., or 10°46 per cent. 

The chemical composition of the raw soap would then be as 
follows :— 





Fatty acid 3,151 gr. 63°02 per cent. 

Soda : 0523 gr. 10°46 ns 

Water 1°320 gr. 26°50 ss 
4990 gr. 99°98, 


In order to discover how much of the soda contained in the 
soap is still in a free state, that is to say, not combined with the 
fatty acids, the raw soap is treated slowly with carbonic acid, 
and the free soda, passed into the condition of a carbonate, 
is separated by dissolving the soap in alcohol. The filtered 
solution, dried in a water-bath, was then analyzed as above. 

Five grammes of purified soap decomposed by sulphuric acid 
gave 3°325 gr. = 66°50 per cent. 

For this re-action 25 cubic centimetres of normal sulphuric 
acid was used ; the treatment of the solution gave a quantity 
of free acid corresponding to 12°206 Ce. of the normal acid ; the 
alkali is therefore combined in the proportion of 25 — 12°906 = 
12°094 Ce. to 0°487 gr. of normal acid (SO,), or from 0°377 to 
7°54 per cent. of soda. 

For the composition of purified soap we therefore obtain :— 








Fatty acids. 3°325 gr. 66°50 per cent. 

Soda ‘ 0°487 gr. 7°54 ss 

Rest, water 1'188 gr. 25°95 ‘5 
5°00 gr. 100°00 Fe 


In combining the results of the two analyses the following con- 
stitution of the raw soap, directly obtained and incompletely 
washed, presents itself— 





Fatty acids ; , 63°02 per cent. 
Soda in combination 7°15 Pe 
» free . ‘ . F 3°31 as 
Water ‘ ' ° 26°50 ‘ 
99°98 


In calculating the quantity of combined soda per cwt. of soap 
the following differences are obtained for soaps of the same 
name, in relation to the results of ordinary analysis :— 


Soda. 
Marseilles soap, according to Bolley I. 11°64 weight. 
” ” 2. 1 1°64 ” 
” ” 3 10°66 ” 
es according to Reischauer 11°56 _ ,, 
Olive-oil soap obtained by the moist pro- 
cess, as referred toabove . ‘ - 2 » 











Cold-drawn soap with emulsed olive oil is thus found to have 
the same degree of saturation as the best commercial soaps. 

The cake of soap which formed a moist deposit on the surface 
of the lye in boiling water and in alcohol, gives a solution of a 
perfectly limpid character. This method of manufacture has 
not yet received attention at the hands of industrial authorities ; 
it would, however, be very desirable and advantageous to put it 
into practice. 

In the application of this method it is above all recommended 
that the lye should not be allowed to re-act in a state of repose, 
but by continual agitation, in order that the fatty particles of 
the emulsion may be surrounded on every side by the lye ; for if 
this be not done, they will unite into a thick layer, where the lye 
cannot circulate freely enough. It would then be necessary to 
submit the soap produced by this cold process to a second treat- 
ment, to give the shape and the quantity of water of the soap of 
commerce, and likewise in order to remove the free alkali. The 


best method of doing this is to melt the soap over boiling salt 
water. 


II. METHOD OF ACTION OF THIS SOAP IN WASHING. 


The manner in which soap acts in water is perfectly well 
known, so far as its production is concerned ; but it is far other- 
wise from the points of view which interest the laundry-woman. 
Daily experience has shown that a solution of soap, prepared 
for boiling temperatures, becomes opaque on refrigeration, a con- 
dition due to a precipitate of silky and brilliant fibres of extreme 
fineness which forms in the solution ; it is also known by ex- 
perience that in much water, and that cold, the soap does not 
completely dissolve, but forms a solution of a troubled nature, 
known as soapsuds, in which a portion of the soap is suspended 
in a solid condition, producing in the sun that same silky bril- 
liance of which we have spoken. 

Therefore when the soap is subjected to a great quantity of 
cold water, precipitation takes place simultaneously with solu- 
tion. According to its degree of concentration, the solution re- 
mains liquid, or resolves itself into a gelatine which imprisons 
the precipitates. As to the nature of these precipitates, writings 
on the subject give us only very slight information when com- 
pared with the high practical importance of the subject. 

Chevreul, at the ‘time he was studying the combinations of 
fatty acids with the alkalies, had also touched upon the question 
of their properties in reference to water. Accordingt » him the 
neutral salts of these acids, treated with large quantities of water 
(of 15,000 to 12,000 parts) resolve them into an insoluble acid 
and free alkali, remaining in dissolution, with traces of fatty acid. 
The quantity of solved alkali would be about the half of that 
contained in the compost. 

That which Chevreul proved in relation to oleic and stearic 
acids subsequent observers have established for the alkaline salts 
and palmitic acid. These results having been considered as 
true, without further experimental verification in relation to soap 
considered as an industrial product, they have given rise to this 
proposition, common to all the treatises, viz., that “In the 
presence of large quantities of water, soaps separate in acid salts 
as precipitates, and free alkalies in solution.” It is clear that in 
washing, where there is always a great quantity of tepid or hot 
water at work, the soap cannot enter into action until after its 
separation into an insoluble precipitate and into a soluble por- 
tion, as the troubled consistency of the soapy water further 
shows. 

In accordance with the view just set forth, soapsuds are com- 
posed on the one hand of a precipitate of acid salts from the 
fatty acids, the presence of which is useless, as it is insoluble, 
and on the other, of free alkali, the only soluble and active 
element of soap. Washing therefore is, according to this view, 
only an enormous waste of time, as troublesome as it is ex- 
pensive and foolish, to procure a very attenuated caustic lye, by 
entirely losing substances as expensive as fats and fatty acids. 
Supposing that a soap contains 12 per cent. of alkali, and is em- 
ployed for washing with 1,000 parts of water, it would free about 
one-half of its alkali, that is to say, o’oo6th of its entire weight, 
which in 1,000 parts of water, would form a lye of 0’006 per cent. 
of alkali. In an economical point of view this would be a really 
culpable waste. Already unlikely in itself, when it is considered 
as a practice many centuries old, this mode of explaining the 
chemical phenomena of washing is rendered still more doubtful 
by the fact that in washing the lye acts upon the hands in a pecu- 
liar manner, entirely differing from that of a caustic lye, how- 
ever diluted. The latter always causes a sensation of dryness in 
the epidermis, which it contracts, of a most disagreeable cha- 
racter ; but well-prepared soap never produces anything of the 
kind. For these reasons we have thought it useful to make a 
more careful examination of the actual action of soap on water 
in the ordinary circumstances of the laundry. 












































The first idea which suggests itself for that purpose, is to take 
the liquid formed by the dissolution of soap in an excess of 
water, that is, to take the water or soapsuds and by filtration 
separate the solid precipitate from the remainder of the solution ; 
this, however, presents difficulties in themselves almost insur- 
mountable. Soapsuds are not filtrable ; they pass through the 
filter very slowly and never in a very clear condition. In order, 
therefore, to study the phenomenon, it is indispensable to obtain 
the soluble and insoluble part separate, and examine each of 
these apart. For this purpose, a very apropos observation is 


THE PRACTICAL MAGAZINE. 


very useful, which offers itself. as an easy and useful means of | 


attaining the end in view; it forms the point of departure for 
the following experiments. 

When a piece of solid and very dry soap is plunged into a 
vessel full of water, in such a way, that it remains just under- 
neath the surface (which may be done, for instance, by placing it 
in a wire network properly suspended), and the vessel is left still, 
a solution is very clearly seen to be formed on the exterior sur- 
face of the soap, which falls to the bottom in striz of perfect 
limpidity. 

The place of these latter is at once occupied by the water in 
the vessel ; this absorbs a fresh portion of the soluble element 
of the soap, and thus, by the natural circulation of the dissolvent, 
the whole of the soap is converted into lye, that is to say, the 
soluble portion is separated in an excess of cold water from the 
insoluble portion. In proportion to the progress of the solution, 
the soap introduced into the vessel gradually loses its trans- 


lucency, becomes more and more opaque, and finally assumes | 


the appearance of wood, its fibrous structure being thus exposed. 
In the parts where the fibres are most softened by the water, 
they present the appearance of the most brilliant mother of 
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pearl. By these means we succeed in isolating the insoluble 
element of the soap. Naturally, the experiment is more or less 
complete according to the manner in which it is performed ; it 
further depends on the shape of the soap, which should be taken 
in coherent and voluminous fragments, but flat and not thick ; it 
also depends upon the quantity of water, and upon the depth of 
the vessel ; and finally the separation will be all the more com- 
plete when the solution which forms around the soap in falling 
to the bottom, mixes less with the rest of the water. The ap- 
paratus (fig. 1) constructed for the purpose of fulfilling these 
conditions is composed of a large glass cylinder a, intended to 
contain distilled water, of a piece of gauze stretched on a ring c 
to support the soap, and finally of an arrangement fitted to con- 


duct the solution of soap to the bottom as it forms round the | 


soap. This arrangement consists of a beaker 4, the bottom of 
which has been cut off, and a glass tube d fitted into it. The 
cylinder is then filled with distilled water, and the beaker is 
then introduced and so placed that the edge is very close beneath 
the level of the water, and the extremity of the tube close to the 
bottom of the cylinder. The gauze and ring are fixed inside the 
beaker in such a way that the water just touches it. Upon the 
very fine gauze tightly stretched out, pieces of soap of equal sizes 
are placed one after the other without their touching at any 
point. 

In this apparatus, the conversion of the soap into lye is 
effected by means of a circular current of water, in which the 
solution which is formed is conducted by the tube to the bottom 
of the cylinder, while, at the top of the vase, fresh water is con- 
tinually flowing above the ring, and in consequence above the 
soap. This motion will continue so long as there is any soap 
left to be solved. The water of the cylinder should be fre- 
quently renewed during the operation. When the water is 
renewed the neck of the beaker is lifted up, avoiding any 
shaking, and is replaced when the replenishment is effected. 











The soap used for this experiment was of a very fine quality, 
which had been desiccated by having been stored, for several years, 
in an open boxina very dry place. It dissolved in boiling alcohol 
without any residue. In the apparatus, the cylinder of which, 
10 centimetres in diameter, contained 2 litres exactly, some 20 to 
25 grammes of this soap could be placed on the gauze. It was 
sufficient to renew the water every two days, that is, to change 
it seven times, requiring 14 litres of water. The solution thus 
obtained, it is true, was not perfectly limpid ; and it was slightly 
opaline, but not so much so as to prevent objects being seen 
clearly through the cylinder containing it. The last portions of 
water caused it to become troubled; as towards the end of 
the experiment, the pieces of soap still solid had lost much of 
their coherence, and minute particles had become detached 
and floated in the solution. The soluble portion of the soap 
thus obtained, was therefore not entirely free from the insoluble 
element, but the latter was at least freed absolutely from the 
soluble element. 

The process was terminated when, at the end of seven days, 
the water poured in contained no traces of soap. The contents 
of the cylinder (2 litres), having been renewed seven times, the 
soap had been placed in contact with 14 litres of water. Thus 
a weight of 600 or 700 times as much as its own had acted upon 
the soap. 

The insoluble residuum of the soap, compressed between two 
sheets of blotting paper, lost considerably in volume, and after 
desiccation in the water bath, formed a mass like mother of 
pearl of surprising beauty. 

The seven extracts successively obtained, mixed together and 
dried in the waterbath, left an amorphous mass of a dirty brown 
colour resembling ordinary soap, without the strize. 

The comparative study of the chemical composition of the 
soluble and insoluble elements of the soap, with the composition 
of the soap itself, would necessarily furnish fresh indications of 
the action of water. The mode in which these researches were 
conducted was similar to that pursued in the former memoir. 


III. ANALYSES. 


A.—Analysis of the Soap. 


Five grammes of soap taken in the same state in which it was 
used in the lixiviation, decomposed by chlorine water, furnished 
4'224 gr. = 84°48 per cent. of fatty acids. 

Another portion of 5 grammes decomposed by 30 cubic cen- 
timetres of normal sulphuric acid, gave a watery solution with a 
quantity of free acid found equivalent to 14°19 Ce. of normal sul- 
phuric acid. For the combination of the alkali of the soap there 
was therefore used 30 — 14°19 = 15°81 Ce. of normal sulphuric 
acid corresponding to 0°637 gr. of sulphuric acid (SO;), and in 
consequence 0°494 gr. or 9°86 per cent. of soda. Finally, a third 
portion of the soap, dried at 150°, lost 5°66 per cent. of water. 

The soap as used for this experiment was therefore thus com- 
posed :— 


Fatty acids . 84°48 
Soda . ‘ . ‘ : ‘ 9°86 
Water . ‘ : ‘ ‘ . 5°66 


B—Residue insoluble in water. 


1619 gr. decomposed by 10 cubic centimetres of normal sul- 
phuric acid gave 1°405 gr. or 86°78 per cent. of fatty acids. The 
acid solution, a second time treated, gave a quantity of free acid 
corresponding to 5°725 Ce. of normal sulphuricacid. The alkali, 
therefore, needed to combine itself 10 — 5°725 of normal sul- 
phuric acid, corresponding to 0°172 gr. of sulphuric acid (SO,), 
or 0°133 gr. — 8°21 per cent of soda. 

The insoluble portion of the soap therefore contained :— 


Fatty acids. . 86°78 
Soda . : . ; ° 8:21 
Water . 501 


C.—Part soluble in water. 
1'753 gr. decomposed by 10 cubic centimetres of normal acid, 
yielded 0°934 gr. or 53°28 per cent. of fatty acids. The free 
acids of the separated liquid corresponded to 5°328 Ce. of normal 


| sulphuric acid. The soda was therefore combined with 10 — 





5°328 = 4'672 Ce. corresponding to 0°188 gr of sulphuric acid or 
to 0'146 gr. = 8°31 per cent. of soda. 

Desiccation at 150° produced a loss of 38°41 per cent. ef 
water. 

The soluble portion of the soap is therefore composed of :— 


Fatty acids . ‘ ’ ‘ » Sos 
Soda ‘ : , 8°31 
Water . , : ‘ , . 38°41 
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It will be seen that the soap, and the product of its lixiviation, 
when analyzed, contained precisely the same quantity of water 
with which the soap was mixed in the experiment, and that this 
experiment showed to exist in the elements, 

In calculating for the anhydrous substance, in order to establish 
the comparison, we find :— 


Soap. Insoluble part. Soluble part. 
Fatty acid . 89°55 91°36 86°51 
Soda 10°45 8°64 13°49 
100°00 100°00 10000 


The shining residuum of the soap is entirely insoluble, not only 
in cold water but also in boiling water; even boiling alcohol did 
not dissolve more than +4%,ths. 

On the other hand the extractive portion is soluble in water 
and alcohol at all temperatures. Yet the same soap whence 
these two elements are obtained is entirely soluble in boiling 
water ; this is easily explained, for the element insoluble in water 
is quite soluble in a hot or boiling solution of the extractive 
part. 

The preceding experiments, the end of which were only se- 
condary in reference to this study, conduct us to the following 
results :— 

When a great excess of water acts upon the soap, it is che- 
mically decomposed. This decomposition is not a separation 
into acid salts from its fatty acids and into free alkali, most cer- 
tainly ; and what can be affirmed in this matter is that the 
insoluble element of the soap is more acid and the other more 
basic, than the primitive soap. Facts further show clearly that in 
consequence of the decomposition by cold water, there is not 
only a change in the degree of saturation with the alkali, but 
also in the quality of the fatty acids. This has been sufficiently 
indicated by the considerable deviation of the point of fusion of 
the fatty acids of the two elements of the lixiviation. 

The point of fusion was situated for the fatty acids :— 

Of the residuum Of the soluble portion 
at 53° Centigrade at 290° Centigrade 


It is evidently the oleate of soda which has dissolved in great 
part or entirely ; the solid fatty acids constitute in the same 
proportions the insoluble residuum. This is also confirmed to a 
certain extent by the elementary composition of the fatty acids 
of the two elements, 

After combustion 0°2547 gr. of the acid of the insoluble resi- 
duum gave 0°6962 gr. of carbonic acid and 0°2785 gr. of water. 

0'2270 gr. of the acid of the soluble part gave 0°6202 gr. of 
carbonic acid and 0°2360 gr. of water; which gives for these acids 
the following composition :— 


1. Acid of the 11. Acid of the 
insoluble part. soluble part. 
Carbon 74°53 74°52 
Hydrogen 12°15 11°55 
Oxygen 13°32 13°93 
100°00 100°00 


The centesimal composition of I. nearly approaches that of 
palmitic acid. Palmitic acid is thus constituted :— 


Carbon 75'00 
Hydrogen 12°50 
Oxygen 12°50 

10000 


In II. the relation of the carbon to the hydrogen is very close 
to the relation of those elements in oleic acid, which is thus 
constituted :— 

Carbon 76°59 

Hydrogen 12°06 
In the acids II. there is 76°59 carbon, and 11°87 hydrogen. In 
II., however, the oxygen is much more abundant ; and not only 
is it more abundant than in the oleic acid, but than in all the fatty 
acids contained in the lye. Palmitic acid contains 12°50 per 
cent. of oxygen, stearic acid 11°26 per cent., and oleic acid 11°35 
per cent. This excess of oxygen accords perfectly ‘with the pro- 
perty of oleic acid, of energetically absorbing this gas in a free 
state ; for the analysis of the fatty acid is executed immediately, 
and without any other precaution, after a prolonged fusion of the 
fat in the vessel, where the acid separates itself. 

To determine the salts which form the two elements into 
which the soap is decomposed by the action. of a great quantity 
of cold water, their preparation would have to be undertaken on 
a large scale, by exercising the purification—a very tedious pro- 
cess—and then passing to their fractional precipitations, &c. 
Then it would be necessary to compare with great care these 
salts and their properties with those of each of the fatty acids in 
a free state. But, by what has been done and explained above, 








it is established for certain that the insoluble residuum is distinct 
from the fatty acid salts found in the fat ; it differs as much in 
its proportion of soda as in its difficulty of solution in boiling 
alcohol. The third, glycerine, usually given as an element of 
fat, besides the palmitic and oleic acids—that is, the glycerine or 
stearic acid—is not replaced except in a very small quantity, for 
even if otherwise, this acid would necessarily exhibit itself by its 
relatively large quantity of carbon (76°06 per cent.). 

From an economical point of view, the previous considerations 
cause us to doubt that the base of the actual manufacture of 
soap is very rationally justified. The inactivity of the insoluble 
portion of the soap being admitted, it would be committing a 
real infraction of economical laws to uselessly lose substances as 
important and valuable as grease and fat by using them for 
soap-making, in their natural state, without first separating the 
various acids. Each of these acids could be utilized for different 
purposes, according to its quality. 


THE NEW WATER SUPPLY OF VIENNA. 
(By the Austrian Correspondent of “The Times.”) 


HE completion of one of the greatest public works 
which Vienna, or indeed, any capital can boast 
of, was celebrated on the 25th October. 

It will scarcely have escaped your attention that 
almost every illustrated paper which sent its 

4 special artist to the Exhibition published one or 

more pictures illustrating the manner in which Vienna obtains 

its water supply. No wonder : the operation as carried on now 
forms so prominent a feature of Vienna popular life, that it 
cannot fail to strike even the most superficial observer. The 
public fountain is still a great institution here as it is in Southern 
and Eastern as well as in the smaller German towns. Vienna 
possesses a great number of them, almost every square or Alace 
of any size being provided with one. Many of them are not 
without some artistic pretensions, being ornamented with statuary 
in stone or metal. In the morning and evening these fountains 
become a focus of life for the quarter in which they are situated. 

From all sides you see men and women, but mostly the latter, 
coming up with their pitchers and “ éu/¢en,” the amphora of 
Vienna—a sort of wooden barrel flattened on one side, and 

carried on the back by means of two straps. Soon you see a 





| crowd of those assembled waiting for their turn, which is long in 


coming ; of course, no day passes without a lively squabble for 
priority, which is, however, easily settled, as most of those who 
come seem by no means anxious to hurry. They are usually 
servants and maids of all work, and fatiguing as may be the 
carrying of those “ d«¢fen” up to the third or fourth floor, it is an 
occasion for an outing and for a good gossip, and many a house- 
wife is waiting impatiently for the return of her Abigail who is 
busily engaged in discussing the private affairs and scandals of 
the neighbourhood, and has always the excuse that the crowd 
was greater than usual, and the rill of water from the spout 
thinner than ever. Before the time the crowd assembles, or after 
it has left, you may see another class of people at the fountains. 
They are the professional water-carriers, with their carts drawn 
by horse or donkey, and containing a number of “ dz/ten,” which 
are hawked about the streets or taken to regular customers. In 
the afternoon you may see again another picture. A great 
watering-cart drives up, and a number of Slovac women, bare- 
footed, pump the water into it from the basin where the surplus 
water from the spouts has collected. t 

Picturesque and characteristic as all this may seem to the 
passer-by, this primitive mode of getting the daily water supply 
is the despair of householders, and great is, therefore, the satis- 
faction of every landlord who has a good well in his house, for 
he commands a better price for his apartments than his neighbour 
does. In the new part of the town about the Ring things have 
taken, indeed, a more civilized aspect. The Ferdinand Water 
Company has laid down pipes, and some of the house owners 
have taken measures to have the water pumped up to the upper 
floors, but the number of these is very small, nor was there much 
chance of its increasing as long as the whole water supply was 
not radically reformed. ; 

Up to October 25th 18 waterworks furnished the supply, which 
was pumped up from the Danube, but so small was their united 
power that by working incessantly they could not furnish more 
than 176,000 eimers, or about 1,700,000 gallons, for a town which, 
with its surburban district, numbers over one million of people. 
Besides this, the power employed was so small that even the 


| largest water-works, those of the Ferdinand Company, could 
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scarcely get it more than a few feet above the level of the ground, 
so that those who wished to fill reservoirs in the upper floors 
had to make arrangements for pumping it up. 

The rapid growth of the population, from some 20 years ago, 
brought the subject to the notice of the municipality. Divers 
projects and offers, among others, some from an English company 
were made, but it was only when the razing to the ground of the 
walls of the inner town was decided upon that the matter was 
taken in hand seriously, and a commission appointed to investi- 
gate how Vienna could be best supplied with water. Vienna 
was then still old Vienna, with all the narrow-mindedness and 
want of initiative of a small German town, and the commission 
had only the courage to recommend the supply of Vienna with 
filtered water from the Danube, which was-at hand. With the 
Constitutional era, which began in 1861, a new spirit came over 
the population of Vienna, and the next commission, which was 
appointed in 1862, recommended, in 1869, that Vienna should be 
supplied with better water from the sources of the Kaiserbrunnen 
and the Hirtenstein. 

The project showed not a little boldness, One of the most 
charming summer excursions from Vienna is to Reichenau, at 
the foot of the Schneeberg, the central mountain of the Alps of 
Lower Austria, covered, as its name indicates, almost all the 
year round with snow. After an hour’s railway journey, during 
which you skirt the last spurs of the Alps of Lower Austria, 
which extend to the south of Vienna, allowing you an occasional 
glimpse into the charming valleys beyond, full of villas, the most 
cherished summer resort of Vienna, you get to Neunkirchen, 
where you enter the valley leading up to the foot of the Semmering, 
the Alpine Pass separating Austria from Styria, and over which 
the railway goes towards Trieste. You see a clear, rapid trout 
stream running down at the bottom, and, leaving the Semmering 
road with its grand viaducts and zigzags along the mountain-side 
to your left at Payerbach, you follow the trout stream up to 
Reichenau, where the railway ends. Not so the trout stream, 
which you see in a narrow valley beyond. The valley is the 
Hodllenthal, “the Hell Valley,” so called from its wild character, 
which no excursionist who spends a day at Reichenau fails to 
visit. About half-way up it you see a somewhat more open spot 
to the right, occupied by a small rustic inn, where you are sure 
to find on every fine Sunday in summer a band of music, to the 
strains of which the local population of the neighbourhood is 
whirling about in a waltz. In front of the inn you find the 
source of the little stream which you have been following, and 
which is called the Kaiserbrunnen, or Emperor’s Well. You 
see, or rather you saw once, a small building, open but railed off 
in front, under which a copious stream of the most delicious cold 
water was issuing. For a few kreuzers the railing was opened, 
and you found yourself in a natural grotto, out of which the water 
rushed bubbling at 58 English miles from Vienna. 

It was this source which was fixed upon by the commission 
as the main supply of water for Vienna. ‘The other, the Hirten- 
stein, lies in one of the parallel Alpine valleys some ten miles 
nearer. The two united commanded a water supply practically 
unlimited, but according to the calculation made it was deemed 
sufficient for a population of one million to take measures for a 
daily supply of 3,193,656 cubic feet in summer, and 2,194,951 for 
the winter. But the two sources were private property—the 
Kaiserbrunnen that of the Emperor, who owns those mountains, 
which yield capital sport for deer and chamois, and the Hirten- 
stein that of Count Hoyos-Sprintzenstein. This, however, was 
the smallest obstacle, for both readily made a grant of the springs 
to the town of Vienna, and in 1866 the Commune voted fourteen 
millions of florins, or about £ 1,400,000, for the realization of this 
great work. Then came the question of appropriation, which was 
very much complicated, for not only the ground had to be acquired 
where the canal was torun, but likewise the claims of those taken 
into consideration who were using the stream along its course, 
and might think themselves injured by the partial withdrawing 
of the water. By dint of labour, management, and where it was 
necessary, pecuniary compensation, these difficulties were, how- 
ever, overcome, and the plans being finished, the Commune 
could, towards the end of 1868, ask for tenders. 

The offer of Mr. Gabrielli, the contractor for the English 
Admiralty, known by his.connection with the Chatham Dockyard 
extension works, was considered the most advantageous, and 
the contract adjudged to him on the 30th of April, 1869. The 
works were commenced in 1870, and a period of four years was 
allowed for their execution. Mr. Gabrielli soon found that if he 
relied on the workmen who could be got on the spot he could 
never hope to complete the works in twice that time. With the 
building of the new town going on so rapidly, all skilled labour, 
especially that of masons, had become not only dear, but very 
scarce, while the auxiliary labour, supplied mostly by immigration 
from Bohemia, Moravia,and Northern Hungary, was so uncertain 
and of such bad quality that, in spite of its comparative cheap- 











ness; it was excessively dear. Having done a good deal of work 
in Italy and at Malta, he therefore decided to get Italian work- 
men, of whom he gradually collected some 14,000, It was not a 
new idea, for of late years, owing to the number of railways which 
have been building both here and in Hungary, there has been 
quite an immigration of Italian workmen. They come in gangs 
of a score of men, who usually take small sub-contracts, so that 
all the difficulties connected with the management of large bodies 
of workpeople fall away, while with every workman interested in 
the completion of the task undertaken as soon as possible the 
work progresses rapidly. This device, assisted besides by a 
good general management, enabled Mr. Gabrielli to complete 
the work in three instead of the four years stipulated, in recog- 
nition of which the town authorities have made him a munificent 
present. 

But in spite of all arrangements, this would not have been 
possible, had it not been for the order of His Majesty to place a 
body of 350 sappers and miners at his disposal for blasting the 
many long tunnels through which the canal is carried. The 
largest of these is quite close to the Kaiserbrunn, in the Hirsch- 
wang, which is 10,200 feet long, and was taken in hand at twenty- 
two different points. The hard rock, mostly quartz, resisted 
gunpowder, but it had to yield to dynamite, in the use of which 
the sappers and miners of the Austrian army are specially skilled. 
In all there are nearly 18,000 feet of these tunnels. 

The other difficulty to overcome was the crossing of the many 
transverse valleys on viaducts, of which the one at Haden 
contains 43 arches, varying in spans from 30 to 48 feet, and in 
height from 30 to 72 feet; another—that of Médling—with 
arches 87 feet high; and the third, that of Liesing. These 
viaducts could not be avoided with a difference of level of the 
Kaiserbrunn of 1,148 feet, and that of the Hirtenstein of 968 
feet, above that of the Danube canal at Vienna. 

The canal which brings the water to the outskirts of the town 
is built over nearly the whole length either in brick or in masonry, 
and covered with Portland cement, rubbed with sand as smooth 
as marble, so as to offer the least resistance. The gradients have 
been skilfully distributed according to the nature of the ground, 
and where a moderate fall had to be distributed over a large 
distance a sudden break in the level has been introduced of from 
5 feet to 8 feet, in order to accelerate the flow of the waters. 
With these contrivances it takes about twenty-four hours for the 
water to reach Vienna. 

The canal brings up the water to a small distributing reser- 
voir of 52,000 cubic feet capacity in the Brunnhiigel, and from 
this the water is distributed in the two main reservoirs on the 
Schmelz, the plateau to the west of the town, of which you have 
heard so much in connection with military reviews of late, and 
in the Wienerberg, a plateau to the south, which affords the 
finest panoramic view of Vienna. They are both 250feet above 
the Danube level, and have together a capacity of 400,000 cubic 
feet. From these reservoirs mains are carried to the town in a 
length of 80,430 feet, and these distribute the water over a net- 
work of pipes all through the town in a length of about 137 
English miles. 

The completion of such a work, you will admit, deserved an 
official inauguration ; but it seemed to have been felt that such a 
work, which spoke for itself, did not require to be heralded by 
much outward show. The place chosen for the ceremony was 
a new fountain, which is a gift of the contractor, who agreed to 
leave one per cent. of his earnings up to the sum of £10,000 to 
be applied to some public monument in connection with the work. 
The idea was at first to erect this monument before the new 
Rathhaus which is building, but the gardens in front have been 
so laid out that they will require two fountains, so the open 
space at the foot of Prince Schwarzenberg’s Palace, on the 
Wieden, close to the river Wien, was chosen for the purpose. 
The A/ace, laid out in gardens on both sides, is connected by a 
handsome new bridge with the Schwarzenbergplatz, one of the 
finest points on the Ring, where the statue of Field-Marshal 
Schwarzenberg, the commander of the Allies in 1814, stands. 
The f/ace, surrounded as it is with fine buildings, is a Place 
de la Concorde on a small scale. A tent was erected on the 
terraced approach of the Schwarzenberg Palace, which, from its 
elevated position, commands a fine view, and from this, steps 
were made leading down tothe fountain. This has no pretension 
to artistic beauty, consisting merely of a large circular basin, 
with a rockery in the centre. The grounds about it were gaily 
decorated with flags and festoons. A military band, some fifty 
gentlemen in evening dress about the tent, and a score or so of 
ladies seated before the fountain, were all that was displayed 
inside the enclosure, which was railed off. Outside there was a 
crowd, and it was a considerable one, the weather being fine and 
the hour about noon, being the time for striking work in order 
to go to anearly dinner. ‘The Court, as usual, was exact. First 
most of the Archdukes, and at last the Emperor and Crown 
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Prince, in an open carriage. Cheers, mingled with the sound of 
the National Anthem, received them, and they were conducted 
to the tents. Here, the Emperor being seated, the burgomaster, 
Dr. Felder, stepped forward and read an appropriate address, 
in which he alluded to the gift His Majesty had made not only 
of the Kaiserbrunn, but likewise of the free communal institution, 
which enabled the town to carry out a work of such magnitude 
by the efforts of its own citizens. ‘The Emperor answered, con- 
gratulating the town on the success of this grand work, and 
expressing the assurance that future generations will gratefully 
remember the public spirit which has brought it about. Thena 
document was signed which records the history of the whole 
work, and which will be deposited in the archives. 

At a signal the waters of the fountain, which had been kept at 
about six feet high, began to rise ; up and up they went, higher 
and higher, till at last, there being complete calm, the main jet 
in the centre reached the height of 180 feet-—surpassing con- 
siderably the famous fountain of Wilhelmshéhe. As it rose 
more and more a cheer burst forth from the multitude as spon- 
taneous and impulsive as one rarely hears. It was a tribute to 
those who conceived and executed the work more flattering than 
any they could have received. In the evening the jet was illu- 
minated by electric light, and for an hour or two after dark there 
was quite an evening corso on the Schwarzenbergplatz ; but the 
wind was high, and the column of water could not rise beyond 
half its height, being scattered by the wind in all directions. 

Besides this official inauguration, there was yesterday morning 
an unofficial inauguration at almost every fountain in the town. 
They were all to be supplied for the first time with the pure 
element from the mountains ; and when it did come in the crowd 
rushed forward with tumblers and flasks to have the first taste of 
it. This time it was not the usual water nymphs only, but small 
and great fromthe neighbourhood. Well, the first acquaintance 
was decidedly disappointing; not only was there not that 
clearness and limpidity which had been expected, but the taste 
was brackish, and wry were the faces of those who were the first 
at the fountain ; but soon this changed—the water became more 
and more clear, until it was both in appearance and taste the 
pure mountain stream it is at its source. It might have been 
rather more than 27 deg. Fahrenheit, which is the temperature 
at its source, but it was still a refreshing beverage ; and great 
was the joy of the Viennese, who, although they may be great 
beer drinkers, are almost as fond of good water. 

Successful as the whole thing is, there is a “but,” and this is 
that for a time, at least, in spite of the fine waterworks, the 
fountains must remain an institution. There is not a street in 
Vienna through which the new waterpipes have not been laid, 
but as yet there are no pipes laid into the houses. The cause 
lies in local politics, which came into play when the question 
came to be discussed how the water was to be furnished by the 
town to the householders. In the first place, it was a struggle 
between the interests of those householders who had wells in 
their courtyards and those who had not, the first supporting the 
optional, the second the compulsory supply. The former seemed 
evidently to get the better, when the approaching electoral 
agitation gave a new turn to the question, the men of the people 
starting the idea that the supply should be gratuitous, It 
seemed to be so fine a thing to confer such a boon on the poor, 
only some one must pay for the interest and the sinking fund. of 
the £2,000,000 which the works will have cost when the water 
is taken into the houses, and this somebody is, after all, the 
people of Vienna, who will have to pay so many additional 
kreutzers on each florin of taxes. The question is not finally 
decided, so you have still a chance of seeing Vienna fountain 
life for some time to come. 


THE PNEUMATIC DESPATCH. 


HEN the physical properties of atmospheric air 
and the mechanical power it is capable of develop- 
ing are considered, it appears somewhat surprising 
that such a promising agent should not long since 
have been successfully utilized for facilitating 
human intercourse. Its applicability in this re- 

spect has long been known, and efforts to adapt it to purposes of 

transit in the past have by no means been wanting. To Papin 
appears to be due the credit of having invented the atmospheric 
mode of propulsion, inasmuch as in the year 1654, 220 years 
since, he suggested the employment of atmospheric pressure 
against a vacuum as a motive power. The principle was adopted 
in Newcomen’s engine, not, however, for the purposes of locomo- 
tion. The idea of employing atmospheric power in land carriage 





| years. 


| trains. 
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appears to have first occurred in a definite form to Mr. Taylor, 
of Manchester, the inventor of the first power loom. In 1805, 
that gentleman proposed to convey letters and despatches be- 
tween towns through tubes, from which the air was to be ex- 
hausted by stationary engines. Mr. Taylor communicated his 
views to Mr. Duckworth and Mr. Clegg, and the three were 
unanimous in the opinion that the idea was capable of realiza- 
tion ; but the accomplishment of the object appeared to be so 
beset with difficulties that the idea was abandoned. Five years 
later, Mr. George Medhurst, a London engineer, proposed a plan 
for conveying letters and parcels by air, and in 1827 he extended 


the application of his principle to passengers, cattle, and goods. 


His system consisted of a tube, through which the carriages 
were to be pushed in one direction by the pressure of atmospheric 
air forced into the tube, and drawn in the contrary way by ex- 
hausting the air from the tube. Conceiving, however, that such 
a system of locomotion might prove objectionable to passengers, 
he afterwards suggested a modification in which the carriages 
were to run on a line of rails, and to be connected with a piston 
working in a small tube. The piston was to be actuated by 
atmospheric power, and a speed of sixty miles an hour was an- 
ticipated. A similar plan was proposed by Mr. Vallance in 1824, 
and a model of his railway was exhibited at Brighton, but this 
was the extent to which the principle was applied. 

The notion of atmospheric propulsion having been once started, 
inventors soon began to busy themselves in endeavouring to 
carry out the principle in practice. At one time it was thought 
that the locomotive system was in danger of being superseded 
by the atmospheric. Numerous experiments were tried, and 
several lines of railway were laid down upon the latter principle. 
The alleged freedom from accident, as compared with the loco- 
motive system, formed the great stimulus to invention, and 
Mr. Pinkus, Messrs. Clegg and Samuda, Mr. Pilbrow, and others 
laboured hard to perfect the system, which resolved itself gene- 
rally into that proposed by Mr. Medhurst—a piston moving in a 
tube having a longitudinal slit through which an arm from the 
piston projected for connection with the carriages. But inventors 
laboured in vain, the great enemy of success being the ugly gap 
in the tube, which disturbed the vacuum by admitting air. Much 
ingenuity was displayed in overcoming this difficulty, but the 
system proved to be radically defective, and in course of time 
fell into desuetude, not, however, before a vast amount of time, 
money, and deep thought had been expended upon the question, 
and not before it had been practically tried on the Dalkey ex- 
tension of the Dublin and Kingstown Railway, on the South 
Devon Railway, on the Croydon line, and elsewhere. Later 
times, however, have witnessed a return to the principle, worked 
out, however, upon conditions differing widely from those under 
which it existed in the examples just referred to. In the pneu- 
matic system of the present day an enlarged tube is employed, 
the carriage itself forms the piston, and a perfect vacuum is 
obtained. It is, in fact, Mr. Taylor’s original proposition which 
improved mechanical appliances have enabled modern engineers 
to carry out in practice. The pneumatic system—as it is now 
termed in contradistinction to the old atmospheric—has been 
brought before the public in various ways during the last few 
An experimental line of pneumatic despatch was laid 
down and worked at Battersea some ten years since, while the 
short pneumatic passenger railway at the Crystal Palace formed 
a more recent and advanced example. The practical result of 
the experimental working of these two lines was the construc- 
tion a few years since of a pneumatic despatch-tube in the very 
heart of London. 

The pneumatic tube extends from the London and North- 
Western Railway Station at Euston Square to the General Post 
Office in St. Martin’s-le-Grand. The central station is in Hol- 
born, where is also the machinery for effecting the transit of the 
Here the tube is divided, so that in effect there are two 
tubes opening into the station, one from Euston to Holborn, 
and the other from the Post Office. The length of the tube 
between Holborn and Euston is 3,080 yards, or exactly a mile 
and three-quarters, a greater length than was originally con- 
templated, but which was rendered necessary by the avoidance 
of certain property on the route. The tube is of a flattened 
horse-shoe section, 5 ft. wide, and 4ft. 6in. high at the centre, 
having a sectional area of 17 square feet. The straight portions 


| of'the line are formed of a continuous cast-iron tube, the curved 


lengths being constructed in brickwork, with a facing of cement. 
The gradients are easy ; the two chief are 1 in 45 and 1 in 60, 
some portions of the line being on the level ; the sharpest curve 
is that near the Holborn station, which is 7oft. radius. The 
tube between Holborn and the Post Office is 1,658 yards in 
length, or 102 yards less than a mile, and is of the same sec- 
tion, and similarly constructed to the first length. Two gradients 
of 1 in 15 occur on the Post Office section, but this steep incli- 


| nation is in no way inimical to the working of the system. The 
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Holborn station is situated at right angles to the line of the 
tubes, which are therefore turned towards the station into which 
each opens. All-through trains, therefore, have to reverse there, 
and this is effected in a very simple manner by a self-acting 
arrangement. A train upon its arrival runs by virtue of its 
acquired momentum up a short incline, at the summit of which 
it momentarily stops, and then quickly descends by gravity. In 
its descent it is turned on to a pair of rails leading to the other 
tube, into which it enters, and through which it continues its 
journey, the whole process of reversion occupying barely thirty 
seconds. Trains containing goods for the Holborn station are 
simply run down from the top of the incline on to a siding. 

The waggons, or carriers, as they are termed, weigh 22cwt., 
are 10 ft. 4in. in length, and have a transverse contour conform- 
ing to that of the tube. They are, however, of a slightly smaller 
area than the tube itself, the difference—about an inch all round 
—being occupied by a flange of india-rubber, which causes the 
carrier to fit the tube exactly, and so to form a piston upon 
which the air acts. The machinery for propelling the carriers 
| consists of a steam-engine having a pair of 24 in. cylinders with 
| 2oin. stroke. This engine drives a fan 22 ft. 6in. in diameter, 
| and the two are geared together in such a manner that one revo- 
lution of the former gives two of the latter, or, in technical terms, 
the engine is geared at 2 to 1 with the fan. The trains are 
| drawn from Euston and the Post Office by exhaustion, and are 

propelled to those points by pressure. The working of the fan, 

however, is not reversed to suit these constantly varying condi- 
| tions ; it works continuously, the alternate action of pressure and 
| exhaustion being governed by valves. The engine takes steam 
from three Cornish boilers, each 30 ft. long, and 6 ft. 6in. in 
diameter. Telegraphic signalling is carried on between the 
three stations by means of needle instruments. 

Notwithstanding the fact that continuous experimental work- 
ing with the pneumatic tube proved perfectly successful, and 
has shown it to be well adapted for the rapid and safe transit of 
small pascels, the great public carriers—the railway companies 
—have not yet availed themselves of its services ; neither have 
| the Post Office authorities taken advantage of the facilities 
| offered for the speedy transmission of mail bags, although-from 
the first the Pneumatic Despatch Company were led, not unrea- 
sonably, to anticipate an extensive traffic from both these sources. 
Their anticipations, however, have not been realized, possibly in 
consequence of railway managers and Post Office officials being 
unwilling to intrust public property to a system which has not 
been proved by long-continued practical working. Should this 
be so it need form no matter for wonder, for it must be expected 
with any new system, and however practical men may be agreed 
| as to the efficiency and reliable character of the system, that 
those upon whom devolves the responsibility of directing the 
| transmission of public property must naturally decline to sub- 
| scribe to such an opinion until they have sufficient evidence to 
| | support it. That evidence, therefore, must be furnished by the 

| continued use of the tube for its intended purpose ; and with a 
view of supplying that evidence, and in order to meet a public 
requirement, the Pneumatic Despatch Company have recently 
opened their tube for the transmission of parcels between Euston 
Station, Holborn, and the Post Office. 





opinions are highly favourable to the system. In the early part 
of 1872, Mr. W. H. Barlow, the consulting engineer to the Mid- 
land Railway Company, instituted a series of experiments with 
the pneumatic tube, which extended over several days. The 
results thus obtained led Mr. Barlow to the conclusion that the 
pneumatic tube was not well adapted for carrying light loads at 
high speeds, the greatest working economy being obtained in 
moving a great amount of weight at low speeds. In other words, 
with the same number of revolutions per minute of the engine, 
and the same pressure, a very large increase made in the load 
produced a comparatively small decrease in the speed. In the 
Post Office section of the tube two gradients of I in 15 occur, 
but notwithstanding this, the heaviest loads were those which 
produced the best commercial results. Mr. Barlow’s experiments 
showed that twenty tons of goods were conveyed through the 
Euston tube in eight minutes, and twelve tons through the Post 
| Office tube in four and a-half minutes. Hence, with the engine 
| working on each tube separately, two trains of twelve tons each 
| might be brought through the latter tube in nine minutes, and 
might be sent forward in one train of twenty-four tons to Euston 
in about an equal space of time. That is to say, twenty-four 
tons of goods might be conveyed through the entire length of 
| the tube in eighteen minutes, or allowing a delay of six minutes 
| at the station for shifting the trucks, the practical result 
would be the transport of one ton of gross load per minute. For 
this abstract we are indebted to the “ Times.” 
The practical conclusions to which the preceding remarks 











The experimental working of the tube has already formed the 
subject of careful investigation with several engineers, whose | 





point are that there exists at the present time, in good working 
order, a rapid and efficient means of transit for parcels between 
one of our leading railways and the Post Office, with an inter- 
mediate station. The system is now open to the public for the 
conveyance of goods, and the public are availing themselves of 
the benefit it confers. The comparatively limited extent of the 
district served means, of course, for the present, proportionately 
limited commercial results. It remains, however, for the Pneu- 
matic Company to prove the soundness of their scheme by 
regular systematic working, and so to gain the confidence of the 
postal authorities and the railway companies, to whom the 
pneumatic tube should prove a great boon. Useful as the system 
is as at present arranged, it requires but slight extensions to 
very materially increase that usefulness. It has already one of 
its termini at the Euston Station, and the proximity of the 
Midland and the Great Northern Stations at once suggests 
short extensions to both of those points. Again, the relative 
position of the Holborn Station with that of the South-Eastern 
Railway at Charing Cross, and of the Post Office Station with 
that of the same railway at Cannon Street, would render an ex- 
tension in either of these directions no very difficult matter, 
while all parties would apparently be benefited by the result. 
Then there are the district offices of the postal system, most of 
which might be placed in direct communication with the chief 
office by means of the pneumatic tube, in the same way that, to 
some extent and by means of small tubes, the postal telegraph 
offices are connected at the present time. Should the satisfactory 
results of experimental working be borne out by the practical 
trial the system is now undergoing, there appears to be no reason 
why it should not be generally extended to all parts of the 
metropolis and to the suburban districts. 


THE VIENNA PATENT CONGRESS. 





SSSA FAH E following is the text of the resolutions adopted 


by the recent International Patent Congress which 
met at Vienna :—1. The protection of inventions 
should be guaranteed by the laws of all civilized 
nations, because (a) The sense of right among 
civilized nations demands the legal protection of 
intellectual work. (6) This protection affords, under the condi- 
tion of a complete specification and publication of the invention, 
the only practical and effective means of introducing new tech- 
nical methods without loss of time, and in a reliable manner, to 
the general knowledge of the public. (c) The protection of in- 
vention renders the labour of the inventor remunerative, and 
induces thereby competent men to devote time and means to the 
introduction and practical application of new and useful tech- 
nical methods and improvements, and attracts capital from 
abroad, which, in the absence of patent protection, will find 
means of secure investment elsewhere. (d¢) By the obligatory 
complete publication of the patented invention, the great sacri- 
fice of time and of money which the technical application would 
otherwise impose upon the industry of all countries, will be con- 
siderably lessened. (¢) By the protection of inventions, secresy 
of manufacture, which is one of the greatest enemies of indus- 
trial progress, will lose its chief support. (/) Great injury will 
be inflicted upon countries which have no rational patent laws, 
by the native inventive talent emigrating to more congenial 
countries, where their labour is legally protected. (g) Experi- 
ence shows that the holder of a patent will make the most effec- 
tual exertion for a speedy introduction of his invention. 

2. An effective and useful patent law should be based on the 
following principles :—(a) Only the inventor himself, or his legal 
representative, should be entitled to a patent. (4) A patent 
should not be refused to a foreigner. (c) It is advisable in 
carrying out these principles, to introduce a system of prelimi- 
nary examination. (d@) A patent should be granted either for a 
term of fifteen years, or be permitted to extend to sucha term. 
(e) Simultaneously with an issue of a patent, a complete publica- 
tion of the same should take place, rendering the technical 
application of the invention possible. (/) The expense of ob- 
taining a patent should be moderate ; but in the interest of the 
inventor, a progressive scale of fees should be established, en- 
abling him to abandon, when convenient, a useless patent. (g) Fa- 
cilities should be given by a well-organized patent office to 
obtain, in an easy manner, the specification of a patent, as well 
as to ascertain what patents are still in force. (/) It is advis- 
able to establish legal rules, according to which the patentee 
should be induced, in cases in. which the public interest may 
require it, to allow the use of his invention to all responsible 
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applicants for an adequate compensation. (7) The non-applica- 
tion of an invention in one country shall not involve the for- 
feiture of the patent, if the patented invention has been carried 
into practice at all, and if it has been rendered possible for the 
inhabitants of such country to purchase and make use of the 
invention. (4) In all respects, and particularly as regards the 
proceeding in the granting of patents, the Congress refers to the 


English, American and Belgian patent laws, and to the draft of | 


a patent law prepared for Germany by the Society of German 
Engineers. : : 

3. Considering the great difference in patent administration, 
and the altered international commercial relations, the necessity 
of reform is evident, and it is of pressing moment that the 
governments should endeavour to bring about an international 
understanding upon patent protection as soon as possible. 
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4. The Congress empowers the preparatory committee to con- 
tinue the work commenced by this first International Congress, 
and to use all their influence that the principles adopted be made 
known as widely as possible, and carried into practice. 

5. The committee is likewise authorized to endeavour to bring 
about an exchange of opinions on the subject, and to call, from 
time to time, meetings and conferences of the friends of patent 
protection, 

6. To this end the preparatory committee is hereby appointed 
to act as a permanent executive, with power to add other mem- 
bers to their number, and to appoint the time and place for the 
next meeting of the Congress, in case such a meeting should be 
considered necessary for the promotion of the foregoing resolu- 
tions. 


SCOTT AND MORTON’S REVOLVING STEAM-ENGINE. 


REVOLVING STEAM-ENGINE. 

HE steam-engine represented in our illustration is 
of an entirely novel form, and possesses the pecu- 
liarity of a cylinder which revolves with the fly- 
wheel. It is claimed that the device is both effi- 
cient and desirable, while it is clearly compact and 

! simple in construction. 

A is the steam-cylinder, and B the fly-wheel. The steam chest 
is at C, and the exhaust extends through to D. E is the 
reversing lever, and F a cock for discharging condensation. 
The invention is so clearly shown that further detailed reference 
is deemed unnecessary. 

The piston-rod, it will be noticed, is attached directly to the 
wrist pin, consequently all the friction of slides, crossheads, and 
connecting rods is done away with. The motion of the cylinder 
is produced by placing it at half-stroke on one side of the fly- 
wheel centre. The journals are cast solid upon the cylinder, 
and both the latter and the fly-wheel revolve upon their own 
axes. The valve is stationary and placed upon the exhaust pipe. 
The steam passes under the face of the valve, and then out of 
the pipe. The valve seat is movable, and, if necessary, both it 
and the valve can be removed for repairs by simply taking off 
the cap over the end of the chest. Within the latter the steam 
port is always exposed to the steam. The crank pin has an 











oscillating motion ot about + of an inch to a six inch stroke, 
and, it is claimed, is thus prevented from heating. 

The lever is situated upon the exhaust pipe, and is attached 
to semi-circular leaves answering for a link. By turning it in 
one or the other direction, the engine can be reversed or started 
ahead ; or by moving it up or down to the proper places, the 
lap of the valve can be altered while the engine is in motion. 

The inventors, Messrs. Peter Black and Son, manufacturers, 
Hamilton, Ohio, state that they have had one of these machines 
in constant use for six years. Its cylinder is 3 x 6in., and it 
makes 100 revolutions per minute, driving three printing presses. 
It has been ascertained by experiment that an engine with a 
cylinder 64 x 8 in. gives, by dynamometrical test, 14 horse- 
power, 55 lbs. of steam, and 120 revolutions. Attached toa 
24 in. burr millstone, anda corn sheller grinding corn, a machine 
of the above dimensions under 55 lbs. of steam made 250 revo- 
lutions per minute, with 430 revolutions of the stone. The 
detailed results given are very satisfactory, indicating large 
economy of fuel, although the boiler employed was of a disad- 
vantageous form. 


[===310 Clean Silver. —ELSNER states that a polish 
i . 

u | equal to that obtained by the use of the finest plate- 
Ye)a\h2) powder can be produced by simply cleaning the silver 
in water in which potatoes have been boiled. Déngler’s 


Polytech. Fournal, ccvitt. 320. 
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HEYL’S MACHINE FOR MAKING PAPER BOXES. 


By HECTOR ORR.' 


cc 





ORE than seven years ago, my friend Mr. H. R. 
Heyl determined to make rectangular paper boxes 
by machinery. I heard of his intention soon after 
the inception of the idea, and I promised to intro- 
duce the contrivance at a monthly meeting of the 
Franklin Institute as soon as it was present- 

able. I heard of the progress of the enterprise from month to 

month, and from summer to winter; then into the second year ; 
the third, and then onward rather indefinitely. At length, in 

January, 1871, Mr. Heyl brought me this box which I now show 

you, as one of the first lot actually made by the long-sought 

machine. We did not then exactly fix a day for bringing it 
here, yet felt sure that it would arrive soon. But the months 
began to speed along again—summer arrived—the equinox and 
the September meeting were true to their accustomed dates—the 
paper-box automaton, however, still continued to “turn up miss- 
ing,” until I began to suspect that the express waggon with its 
coveted freight, instead of reporting at the Hall, North Seventh 

Street, had sped away into the “land of promise” once more. 

That machine (which is not here, but which I hope we all shall 
have the opportunity to see sometime) was intended to make 
rectangular boxes by paste, paste-board, and slips of paper, 
applying much of the means formerly used for the purpose, and 
imitating in a surprising manner even the motions of the human 
operator. The box, as you may prove, is both neat and strong, 
and can be made at a rate fully ‘ez ¢imes as fast as that of the 
most expert girl or boy. I have seen several—yes, many—inge- 
nious machines through the past fifty years, topping off thus far 
perhaps with the Bullock printing press, but I must admit that 
among them all this automatic paster deserves its full room in 
the front rank, for its series of complex movements following in 
most attractive harmony to a triumphant result. 

This admirable contrivance, however, the child of patience 
and perseverance, is already measurably superseded. (I hope 
yet to see it fenced in like the old Independence bell, in the 
parlour of the owners of the patent ; but for the present we must 
turn from it.) 

About the middle of last February, I found at my office a 
notice that the “improved” box-making machine would be run- 
ning that afternoon in West Philadelphia. It was a day of most 
ungracious weather, such as even the clerk of Probabilities is 
unable to specify—the temperature just between freezing and 
thawing, and the surface of the ground covered with dirty snow. 
But what is two miles of snow slush as an impediment, when 
there is an ingenious machine to be seen at the end of the jour- 
ney? Ican say that “I conferred not with flesh and blood” as 
to my conduct, but within the next hour was on my way to the 
factory, at whose threshold I met Mr. Heyl, who declared the 
burden of the day completed by my arrival. I there saw a 
machine making such boxes as ¢/zs, at the rate of 3000 per hour. 
It is a match box ; and I saw the slips of wrapper lifted singly 
and shaped ; then fastened by delicate staples of iron wire, which 
were made and riveted by the machine; and then said enclo- 
sures were touched with glue and sprinkled with sand, and fell 
down before me ready to be filled with matches ! 

This machine dispenses altogether with paste in the formation 
of the box—a great desideratum on more than one account. 
For, besides the gain in speed thus secured, the getting rid of 
the moisture identified with the paste is a most important 
achievement ; for the delay in drying the box, caused by damp 
weather, often frustrates the shipment of large invoices, if not a 
whole season’s supply of goods. We have just experienced a 
spell of moist weather, in which pasted boxes might actually mil- 
dew before they would dry, and in a damp state they would 
injure if not ruin the goods packed in them. In pasted boxes 
also, under a high temperature and damp atmosphere, insect life 
is generated, which destroys the proper strength of the box, and 
= seriously damages confectionery or dried fruit contained 
therein. 

These were the considerations which induced Mr. Heyl to 
modify his first machine, and through various changes he now 
presents it as making a neater and stronger box than that made 
by hand, and produces by one machine the amount of work 
hitherto requiring the labour of seventy-five persons. 








' Read before the Franklin Institute, September 17, 1873. 


Besides the special purpose of this invention, in thus greatly 
adding to the supply of an article indispensable to much of the 
small wares of trade, the improved mode of fastening the edges 
offers new proof of the ower of impact exerted at a right angle 
with the surface. These minute staples are composed of fine soft 
wire, hardly more rigid than a thread of waxed sewing silk. This 
wire is wound on a spool, from which the proper length is drawn 
for each box, and the staples are formed and brought each to its 
place at right angles with the box material, and at the right 
moment are made to puncture the wrapper or board, and are 
| immediately clinched on the opposite surface. I think the most 

adroit set of fingers among us would fail to force or coax the 
point of this wire through even a thick wrapper, in less than 
several minutes, while this machine, besides all its other work, 


does this sixty times per minute. It furnishes one more instance 
of an act which, 


“ When it is done, 
’Twere well it were done quickly.” 


Indeed, unless it be done quickly, it cannot be done atall. If 
this admission shall furnish some future annotator of Shakspeare 
with an argument to prove that his idol knew all about the mak- 
ing of paper boxes, it will not be more far-fetched than some of* 
the feats already ascribed to him. 

I thus place before the Institute a full seven years’ task com- 
pleted, and that completion embracing an emphatic triumph of 
patience and skill; presenting a useful branch of business ad- 


vanced in style and strength, and whose production is multiplied 
full seventy-five times. 


THE WOOD-CARVERS OF THE TYROL AND 
THE BAVARIAN ALPS. 





N one of the Natural History Museums attached to 
Kew Gardens there is a small collection worthy of 
7S| more attention than it generally receives. It is 
) known to many, if not to most persons, that speci- 
OV mens of wood, as well as of bark, roots, fibres, 
= leaves, seeds, berries, fruit, flowers, buds, &c., are 
comprised among the contents of those interesting museums. The 
wood specimens include not only numerous genera and species, 
but some of the kinds in various degrees of preparation for 
useful and ornamental purposes, together with the tools and im- 
plements employed in their manipulation. Wood suitable for 
carving is abundantly represented, and it is to one particular 
kind of carved work —or, rather, turning supplemented by 
carving—that we would direct attention. 

Economy of material, a notable element in the industrial 
development of any particular country, is as unequally mani- 
fested by the workers in wood as by those in stone, slate, coal, 
and other substances. Here, we’shall see much thrown away to 
waste ; there, every scrap, as far as possible, utilized; and all 
intermediate grades between these two extremes. In America, 
where forest trees are abundant, and where the iron manufacture 
has not until recently been largely developed, wood-working is 
carried on to an extent far exceeding our English experience. 
Many articles of household ware are there made of wood, which 
we in England should endeavour to fabricate of iron. The arti- 
ficers of the United States are not content with house-building 
and furniture-making as modes of applying the timber of their 
forests ; they use the same material for bowls, washing-machines, 
wringing-machines, knife-cleaning boards, neat light vehicles 
to run on common roads, dairy vessels, kitchen utensils, and 
countless other articles. It might be supposed that, wood being 
plentiful, no attempt would be made to economize it in using ; 
that much more would be thrown aside as fuel than the condi- 
tions of the work rendered necessary. Here, however, an im- 
portant fact comes into prominence. It has been abundantly 
proved, by experience, that well-constructed machines lead to 
less waste of material than hand work ; the cutting edges, of 
whatever kind they may be, cut with more precision than a hand 
tool, and dig into the substance in a less random and irregular 
way. This is neatly shown in America in the making of bowls 
by turning in a lathe ; one block of wood will be made to yield 
several bowls of different sizes, each turned out of the size next 
| larger, and each defining the limits of the size next smaller. 
| Very little shaving or sawdust is produced, and very little wood 
| wasted. 
| We cannot, of course, compare the Tyrol with America in 
regard to the extensive use of machinery ; but it so happens that 
some of the specimens in the Kew Museum illustrate at once 
the accuracy and the economy attained by the use of the lathe 
as an adjunct to the hand tools of the carver ; in other words, 
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by the use of machinery. It is pretty generally known that 
Germany, the Tyrol, and Switzerland are skilled in the produc- 
tion of cheap wooden toys and trinkets. The forests are exten- 
sive, the timber varied in character and cheap in price, and the 
people so far domesticated in their habits as to work ex famille, 
old and young engaged in the same kind of work around the 
same table. This is especially the case in the winter season, 
when the state of the weather lessens the facilities for out-door 
employments. In the Harz Forest, in the Black Forest, in the 
Bohmer Wald or Bohemian Forest, on the southern mountain 
slopes of Bavaria, and in the valleys of the Tyrol and Switzer- 
land, the toy-makers are numerous, sometimes producing their 
toys by turning, but more frequently by carving. One district 
excels in boxes of puzzles; another, in boxes of dissected maps 
and pictures ; another, in the boards, boxes, and apparatus for 
various games ; another, in regiments of soldiers ; another, in 
Noah’s arks or boxes of carved animals ; while another, rising 
above the level of mere toys, produces small carved groups of 
highly artistic character, graceful in design and dexterous in 
execution. The district around Ammergau, in Bavaria, much 
talked of a year or two ago in connection with miracle plays, is 
famous for the production of these last-named specimens of 
carving. We believe that these carvings are executed in lime- 
tree or linden wood ; but, however this may be, the workmanship 
is singularly neat and pleasing. Shortly after the Great Exhibi- 
tion of 1862, one of the journals said :—“ There were specimens 
of this kind of work which could not have been produced in 
England at thrice the price; our good carvers are few, and 
their services are in request at good wages for medizval church 
work. We should be curious to know what an English carver 
would require to be paid for a half-guinea Bavarian group, now 
before us—a Tyrolese mountaineer seated on a rock, his rifle 
resting on his arm, the studded nails in his climbing shoes, a 
dead chamois at his feet, his wife leaning her hand lightly on 
his shoulder, his thumb pointing over his shoulder to denote the 
quarter where he had shot the chamois, his wooden bowl of por- 
ridge held on his left knee, the easy fit and flow of the garments 
of both man and woman—all artistically grouped and nicely cut, 
and looking clean and white in linden wood. No English 
carver would dream of such a.thing at such a price.” We may 
go further ; there are only a few English carvers who could do 
it at any price, for the fertility of idea is as noticeable as the 
neatness of execution. 

The Noah’s arks, just mentioned, are the productions to 
which we more particularly advert as illustrated at Kew. The 
lions, tigers, elephants, donkeys, pigs, fowls, &c., are well known 
to all children, some of whom marvel that the fowls are nearly as 
big as the pigs, and the elephants only a little bigger than either 
of them. These boxes or arks of animals, sold at prices varying 
from one penny to ten shillings, are made in Germany, mostly 
in the southern districts of Bavaria, or just across the Alpine 
boundary in the Tyrol. There is one valley, called the Gréd- 
nerthal, about twenty miles in length, which possesses a some- 
what sterile soil and rude climate, insomuch that the inhabitants 
cannot grow corn enough to feed themselves. They must beg 
food from their neighbours, and they earn the money to pay for 
it by carving and selling Noah’s arks, in which they are expert 
beyond all competitors. How many villages or hamlets there 
are in the valley we do not know; but it is said that for more 
than a century the occupation of carving has been the staple 
industry, and at the present time almost every cottage is a 
workshop. All the occupants, men and women, boys and girls, 
down to very young children, are engaged in fabricating the 
animals: one carving elephants, another the trunks which are 
to be glued on or into the elephants’ heads ; another, donkeys ; 
another, donkeys’ tails ; while the little folks assist in such auxili- 
ary work as their capacity may permit. It is always a matter of 
importance to decide whether an animal shall be carved out of 
one piece of wood, or whether the head, ears, horns, or tail shall 
be carved separately, and glued on; like other practical questions, 
it determines itself by the conditions of each particular case. 
If we condescend to be children for ten minutes, and examine 
the animals in a Noah’s ark, we shall generally be able to trace 
the reason why the carver sometimes uses separate pieces glued 
together, instead of producing the whole animal in one piece ; 
saving of time is the primary motive in this matter. The carvers 
mostly select the soft wood of the Siberian pine, called by the 
Germans “ ziebelnusskiefer ;” it cuts easily, and presents a neat 
white appearance. Fears, it is reported, are entertained that 
the supply of this wood will become scanty ; there has not been 
enough planting to compensate for a hundred years of cutting 
down and using up. 

So far as the carving is concerned, we have nothing particular 
to describe. There are of course no such elaborate contrivances 
as carving machines employed in such a secluded valley. The 
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in the size and shape of the cutting edge. The peculiar feature | 
in the Grédnerthal production is the manner in which the turn- | 
ing-lathe is employed. To shape an elephant or a stag, a horse 

or a cow, by the lathe would be impossible, on account of the | 
ever-varying’ curves in each animal’s form. How, then, it may | 
be asked, could a dozen or twenty animals be turned at the | 
same time, in the same lathe, and out of the same piece of 
wood? Something approaching to this is really done ; and we 
know of few prettier or more remarkable displays of ingenuity. 

Let us suppose that the workman is about to produce a 
camel three inches in length, or several such camels for several 
Noah’s arks. He cuts his log:of “ ziebelnusskiefer” into slabs 
three inches thick, adjusts one of these slabs in his lathe, and 
gives it a circular form, say fifteen inches in diameter, the grain 
of the wood running in the direction of the thickness. With 
a suitable tool he cuts out a circular piece, say nine inches in 
diameter, from the centre of this slab, leaving a ring about three | 
inches wide and three inches thick—a wheel without any spokes. | 
With gouges and chisels of various kinds he cuts every part of 
this ring as it revolves in the lathe, the upper surface and the 
under, the inner edge and the outer, producing curved undu- 
lations everywhere, more varied than any mouldings produced 
by the carpenter or the mason. An uninitiated spectator would 
assuredly be able to make nothing of it; he would see con- 
vexities and concavities, bulgings out and sinkings in,—but he 
would not see their meaning. And yet they have a meaning | 
in the mind of the workman. He sees in them the rudiments | 
of twenty or thirty camels, all exactly alike, the potentiality of 
a caravan of camels warranted to cross any mimic desert ina 
satisfactory manner. This potentiality is soon revealed. He 
cuts the ring radially, in as many different places as there are | 
to be camels ; and the flat surfaces of each piece present the | 
outline of a camel, humps and all. It is then seen that two | 


bulgings on the ring have produced the two humps of a 
whole family of camels, another bulging the heads, another the 
rumps ; while hollows in the ring have produced the hollows of 
the necks and other parts of the animals. And thus are ob- 
tained the contours of the head, ears, shoulders, back, haunches, 
neck, belly, legs, &c. The upper part of the animals is formed 
at and near the outer edge of the ring; while the under part, 
including the space between the fore and hind legs, is formed 
at and near the inneredge. The workman had all this in his eye 
while applying his tools to the revolving ring of wood ; by 
good patterns before him, and by a practised eye, he gives the 
proper curvatures to the several mouldings, convex and 
concave. 

At this stage of the proceedings the artist has elaborated a 
number of camels, nearly correct in outline, but flat on the two 
sides. The subsequent shaping is hand-work. All the edges 
are carved away until a respectable camel is developed from 
each piece. The upper or front half of the animal is a little too 
thick for the lower or hinder half, owing to the fact that the 
outer edge of the ring was a little larger in circumference than 
the inner edge; but this want of proportion is easily remedied 
by a few cuts with the knife and chisel. As to ears, tails, and 
other projecting parts, the mode of treatment depends on the 
kind of animal. The projecting piece which juts out from the 
head is quickly carved into two ears, and the two projecting 
pieces at the bottom into two pairs of legs, by a few dexterous 
cuts, Other minor manipulations produce the two eyes, the | 
nostrils and mouth, and the hair-like appearance of the body. 
If the animal is of such form that some of the projecting parts 
could not be turned in the lathe at the same time and inthe | 


| same piece as the body, they are turned separately in smaller | 
| and thinner rings, brought into shape, and gluedon. Elephants’ 


| trunks, some kinds of ears, a still greater variety of tails, and a 


few bullet-heads, are produced in this way. ‘The general size 
of the animals in a Noah’s ark determines the general thickness 
of the slabs, the better kinds requiring greater thickness than 
the inferior ; while the different sizes in each menagerie, fromthe | 
insect and the bird to the elephant and the hippopotamus, are _ | 
accommodated by the use of slabs of different thicknesses cut | 


| into rings of different widths. And herein we find an example of 





peasants use twenty or thirty different hand-tools, varying chiefly 





| animals of cheaper sets ; and special rings for ears, tails, horns, 


economy of material; for after one ring has been used up, an 
inner ring can be cut from the same slab for making animals of 
more stunted growth. Thus a busy worker at Grédnerthal, with 
his family to help him, has rings for elephants, horses, lions, 
mules, dromedaries, and all the other denizens of an orthodox 
Noah’s ark ; rings of smaller width and thickness for the smaller 


antlers, and proboscides. Whether the tail is always zoologically 
correct, or whether one form of tail is made available for animals 
of two or more species or genera, depends chiefly on the price 
at which the handiwork is to be sold—each and all being cer- 
tainly “ worth the money.” 

Let the reader of this page, if he occasionally visits Kew Gar- 
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dens, search out the specimens we have adverted to in the 
Museum near the Great Conservatory. He will there see exam- 
ples of the blocks of soft white pine, the slabs cut from them, the 
rings cut from the slabs, the complicated ins and outs cut on the 
rings, the slices into which the rings are cut, the outlines of an 
animal presented by each slice, the rough outline carved up into 
a finished quadruped, the smaller rings for tails and other append- 
ages, these appendages worked up into forms, and the whole 
made up into pairs ready for admission into the ark. The 
display will furnish evidence that a very simple machine, the 
lathe, ensures economy of material as well as celerity of produc- 
tion in the labours of the hand-worker ; and it may tell us proud 
Britons that we have something to learn even from the secluded 
Grédnerthal. The same principle of ring turning is brought into 
requisition in the carving of some of the other multifarious wooden 
toys for which Germany and the Tyrol are famous. Many of 
the modern soldiers so much loved by German boys receive 
their primary shape in the lathe, being turned in rings, cut into 
slices, and shaped by hand; while in other and better examples, 
the ring system is applied only to the rifles and other append- 
ages, the redoubtable men themselves being each turned by 
hand before carving. 


Chemistry applied to the Arts, Metal- 
lurgy, Chemical Manufactures, 
and Allied Subjects. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF CHEMICAL SOCIETIES, &c. 


§ 1. Acids, Alkalies, and Salts. 


PVSIASES in Vitriol Chambers.— BoDE re- 
(S] moves oxides of nitrogen from the gas to be 
examined by caustic potash, and then estimates 
the free oxygen by pyrogallate of potash. 

In Germany, 9 parts of Chili saltpetre per 100 
: of sulphur burnt is reckoned a somewhat high 
proportion. Gay-Lussac’s towers practically reabsorb about 
two-thirds of the nitrous gases. Déingler’s Polytech. Fournal, 
208, 222. 








Preparation of Chromic Acid.—J. MCLELLAN adds 
boiling nitric acid, diluted with its own bulk of water, to barium 
chromate till a saturated solution is obtained; on cooling, 
barium nitrate crystallizes out, and chromic acid is left in solu- 
tion, together with a little barium nitrate and nitric acid ; the 
barium is precipitated by cautious addition of sulphuric acid, and 
the clarified liquid evaporated to dryness. The chromic acid 
left can be purified by recrystallization. Chemical News, 28, 
242 

[Almost exactly the same process has been previously pro- 
posed by Duvillier. Vide Practical Magazine, Feb. 1873.| 


Estimation of Phosphoric Acid in Guano.— 
GILBERT recommends to calcine the manure with four times its 
weight of a mixture of 2 dry carbonate of soda and 1 chlorate of 
potash, or in some cases nitrate of potash ; to dissolve the mass 
in nitric acid, and then to pass into a measured portion of the 
solution so much standard solution of acetate of uranium that 
the reaction with ferrocyanide of potash remains clearly visible 
after heating on the water-bath. The solution is then titrated 
back with an equivalent solution of a phosphate. 

If, instead of treatment with uranium, the first solution is pre- 
cipitated by means of a magnesia mixture, care should be taken 
to prepare the mixture from the chloride, not from the sulphate ; 
for some sulphate would go down with the ammonio-magnesia 
phosphate, and could not be removed by washing. Zed¢schr. 
Anal, Chem. xii, 1. 


New Source of Ammonia Salts.—TERNE states that 
the slaughter-houses near Chicago comprise about twenty esta- 
blishments, in which collectively from 25,000 to 30,000 head of 
cattle are killed per diem in the season (November to January). 
The refuse is boiled under a pressure of three to four atmo- 
spheres, whereby a fat is obtained floating on the top, and a 
liquid resulting from the destruction of gelatine by the heat 
used. This liquid not only contains 105 to 118 grammes of 
gluey extractive matter per litre, but also 5 to 85 grammes of 
ammonium chloride. Déngler’s Polytech. Fournal, 208, 386. 





Manufacture of Ammoniacal Salts from Bone 
Distillates.—J. V. Divis proposes the following process to 
prevent the injurious emanations caused by adding acid to the 
liquors obtained by distilling bones (consisting of sulphuretted 
hydrogen and prussic acid from the action of the acid on the 
ammonium cyanide and sulphide contained in the crude distil- 
late) :—The liquors are allowed to stand in petroleum casks until 
the oily portion has thoroughly separated ; the clear aqueous 
liquor is then pumped off and exactly neutralized by hydro- 
chloric acid, a quantity of calcium chloride solution being added 
to decompose. ammonium carbonate ; by this means the evo- 
lution of gas is avoided, whilst the precipitated calcium carbo- 
nate carries down with it substances that would otherwise cause 
the resulting sal ammoniac to be of a bad colour ; the liquor is 
then heated to boiling, whereby other impurities separate and 
can be skimmed off; the whole is then filtered through animal 
charcoal and coke, placed in a tub with a double bottom ; finally 
the clear liquid is evaporated nearly to dryness, whereby a mass 
of crystals is produced which is placed in the cones employed 
for making loaf-sugar and thus drained. The vapours given off 
during the evaporation are passed through the furnace fires to 
avoid nuisance ; by this means a sal ammoniac containing 95°3 
per cent. of ammonium chloride and 4'2 per cent. of water can be 
readily obtained. : 

100 parts of bones give from 8 to 1o parts of ammoniacal 
liquor, containing 7 to 9 per cent. ammonia ; the bone oil is about 
1°7 to2 percent. Chemisches Centralblatt, iv. 325. 


Preparation of Ammonium Bromide.—Cc. RIcE 
prepares this salt by dissolving 4 troy ounces of potassium bro- 
mide in 6 fluid ounces of boiling water, and also 3 troy ounces 
of ammonium sulphate in 44 fluid ounces of boiling water ; the 
hot solutions are mixed and allowed to cool; 14 ounces of al- 
cohol are then added, and the whole set aside for twenty-four 
hours ; the clear liquid is poured off and the precipitate washed 
with a small quantity of a mixture of alcohol 1 part, water 4 
parts, and the filtrate evaporated to the crystallizing point. 

When large quantities of ammonium bromide are to be made, 
the crystals should be digested with cold water, the solution 
being poured off soon; some potassium sulphate is thus left, 
and a purer bromide obtained on evaporation to the crystalliz- 
ing point of this purified solution ; the crystals must be drained 
and dried on a porous tile at a very gentle heat. Pharm. F. 
Trans. [3] ¢v. 5. 


Bleaching Powder.—G. E. Davis finds that it is prac- 
tically impossible to increase the amount of active chlorine 
beyond 40 per cent. however large an excess of gas may be 
employed, and has further observed that the presence of mois- 
ture greatly interferes with the power of absorbing chlorine. 
Chem. News, xxvit, 225. 


Stassfurt Salts.—Large masses of these salts were ex- 
hibited at the Vienna Exhibition. The chloride of potassium 
obtained at the Stassfurt and Leopold’s Hall potash works, 
ranging in strength from 98 to 80 per cent., serves for the pre- 
paration of saltpetre, sulphate of potash, potash, and alum. The 
annual yield is about a million centners. Other potassic salts 
used for manure are mixtures of the chloride of potassium, with 
different proportions of sulphate of magnesia and common salt. 
The annual yield of these is a-million and a quarter centners, 
whilst that of potash and sulphate of potash amounts to fifty 
thousand. Sulphate of magnesia, crude and crystallized (Kie- 
serite and Epsom salts), is obtained to the extent of a quarter 
of a million centners. Chloride of magnesium, crystallized and 
fused, 130,000 centners. Sulphate of soda, crystallized and 
calcined, is obtained from sulphate of magnesia and chloride of 
sodium by double decomposition at low temperatures, to the 
extent of 150,000 centners. About 400 centners of boracic acid, 
and 700 of bromine are also produced yearly. Since the open- 
ing of the Stassfurt mines the price of chloride of potassium has 
fallen from 21s. to 245. per centner to from 7s. to 9s. Bromine 
up to 1865 cost 48s. to 51s. per kilo; its price is now from 9s. 
to 10s.6d. The deposits of Kalnez, in Gallicia, have only been 
worked since 1869. There are found there rich and heavy beds 
of sylvine and kainite ; below which carnallite will probably be 
discovered. Rev. Univ. des Mines, etc., Fune, 1873. 


Preparation of Carbonate of Magnesia from 
Dolomite.—LEMOINE states that in the Washington chemi- 
cal works, near Newcastle, magnesia is separated from dolomite 
in quantity by the process invented originally by Pattinson, by 
treating the partially roasted dolomite (reduced to powder) with 
water and carbonic acid under a pressure of 5 to 6 atmospheres. 
Thereby solution of bicarbonate of magnesia is formed (it being 
noteworthy that the magnesia is dissolved out before the lime is 
appreciably attacked). This is run off into another vessel, into 
which steam is passed, whereby carbonic acid is evolved, 






































passing off to a gasometer for further use, carbonate (basic 
carbonate ?) of magnesia being precipitated. This is collected, 
drained, and dried in brickshaped masses, which are sold in that 
form. The cuttings and trimmings of these blocks are roasted, 
whereby calined magnesia and carbonic acid are produced. 
Dingler’s Polytech. Fournal, ccix. 467. From Bulletin de la 
Soc. @’Encouragement, 1873, 362. 


Native Sulphate of Magnesium and Cobalt.— 
NIEss finds that a mineral from Schemnitz and Herrengrund 
gave the following results on analysis. It forms stalactites about 
six centimetres long, translucent, and of a pale red colour ; 
and also occurs in silky needles much resembling Epsom 
salts :— 





Sulphur trioxide. ; ° 32°56 
Magnesia . : ; ‘ 15°57 
Cobaltous oxide . ; : 0°44 
Manganous oxide : ; 0°42 
Oxide of copper : : 0°48 
Water lost at 150 : ‘ 42°83 
Remaining water A ; 7°70 

100°000 


This represents the following composition :— 





Magnesium sulphate . ; 46°71 
Cobaltous ‘ ; ; 0’90 
Manganous s ; ‘ 0°89 
Cupric = ; ; 0'96 
Water : ; i : 50°54 

100°000 


Fahrbuch fiir Mineralogie, 1873, 319. 


Manufacture of Alum from Shale.—S. W. Ricu 
describes the following process for the production of aluminium 
sulphate from the aluminous shale of Guisborough. The shale 
is burnt at the top of a tower of brickwork, so that the hot 
residue gradually sinks down the tower in proportion as it is 
gradually removed at the bottom (somewhat after the fashion of 
an exaggerated pyrites kiln). Sulphurous acid and moisture, 
together with air, are passed up the tower, the sulphurous acid 
being generated by a pyrites kiln. Considerable quantities of 
aluminium sulphate are thus formed, and can be readily extracted 
by methodical lixiviation. The shale being lixiviated whilst still 
very hot, a concentrated liquor can readily be obtained without 
artificial heating being required, and hence little expense is in- 
curred for evaporation. Sulphate of alumina may be profitably 
manufactured by this plan for 25s. to 30s. a ton. Chemical 
News, xxvitt. 222. 


Basalt from Styria.—UNtTcHJ gives the following 
analyses of : (1) Basalt from Weitendorf. (2) Do. from Kloch. 
(3) Basaltic lava from Kloch. The latter is a spongy, porous 
mass ; the former are compact :— 


(1) @ =) 

Silica : ‘ ; 54°08 42°76 44°15 
Titanium oxide ; 1°44 1°83 0°84 
Phosphorus pentoxide trace 0°88 0°83 
Alumina . - : 16°39 11°57 15‘41 
Ferric oxide. ‘ 11°62 16°94 20°85 
Ferrous oxide . ‘ 4°18 3°90 — 
Lime . ; - : 491 2°22 4°54 
Magnesia . ; : trace 2°10 8°56 
Potassium oxide : 2°31 3°25 o'31 
Sodium oxide . = 1°96 10°62 4°48 
Water : ‘ ; 3°61 4'23 — 





I00°50 §=100°30 =: 99°97 
Fahrbuch fiir Mineralogie, 1873, 321. 


Manganese Residues for Glassmaking.—Still liquor 
(crude acid manganese chloride from bleaching powder making) 
is neutralized by limestone, and the clear liquor precipitated by 
milk of lime ; the precipitate consisting of manganese hydrate 
and excess of lime, absorbs oxygen from the air, becoming brown 
and finally nearly black ; this oxidized product can be used for 
glass-making in lieu of pyrolusite or other native manganese 
dioxide ; the lime exerts no injurious influence, and the product is 
free from iron, which is precipitated by the carbonate of lime 
used for neutralization in the first instance. Dénglers Polytech. 
Fournal, 208, 396. 

[The reproduction of manganese peroxide in this way has been, 
as is well known, patented by Walter Weldon : vide “ Practical 
Magazine,” vol. i. p. 299.—Chemical Ed, P. M.] 
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Mercurethyl Chloride.—J. M. Matscu states that this 
mercurial preparation has been introduced into medicine, in lieu 
of corrosive sublimate where the coagulation of albuminous 
matter is required to be avoided. It is produced by exposing 
mercury and ethyl iodide to light (Strecker), whereby the corres- 
ponding mercurethyl iodide is formed; if this be dissolved in 
alcohol, and silver nitrate be added to the solution, silver iodide 
is precipitated and mercurethyl nitrate formed; this last forms 
mercurethyl chloride on treatment with hydrochloric acid. 
American Fournal of Pharmacy. 


§ 2. Metallurgy. 


Iron Ore of Bidasoa.—Rénric and HAAS give the fol- 
lowing and other analyses of iron ores from that part of the 
Pyrenees which runs alongside of the river Bidasoa in the 
Spanish provinces of Guipuzcoa and Navarre ; owing to there 
being no phosphorus present, the metal thence made is espe- 
cially valuable for Bessemer pig, the more so that it contains 
manganese. 

SAN CARLOS MINE. 


(1.) Spathic Carbonate. 


Iron . ' : ‘ 34°27 42°08 39°99 
Manganese ‘ ; 1°82 2°54 3°99 
Sulphur . : ; 0°09 0°06 0°03 
Silica ; ‘ : —— 9°80 5°48 
(2.) Brown. Ore. 
Iron . ‘ ‘ ‘ 48°53 51°02 16°67 
Manganese , . 3°39 3°84 43°13 
Sulphur. , : oo 0°04 —_— 
Silica , ‘ ‘ —_—— 9°49 —— 


ALBION MINES. 
(1.) Spathic Carbonate. 


Iron . i ‘ ‘ 41°23 40°05 38°75 
Manganese ‘ ‘ 2°77 3°77 292 
Sulphur. ‘ ‘ O15 0°27 1°39 
Silica , e ‘ 7°88 3°44 —-- 
(2.) Brown Ore. 
Iron . ‘ : ‘ 54°63 47°66 54°20 
Manganese : ‘ 0°25 1°84 0°78 
Sulphur. ; ‘ 004. 1°36 0'08 
Silica ‘ : mn 9°36 12°32 —— 


THREE CROWNS MINE. 
(1.) Brown Ore. 


Iron . ; ; . 55°61 56°47 44°15 
Manganese ; . 0°38 o'90 4°29 
Sulphur. : ‘ 0°16 0°06 O12 
Silica ; : , 4°09 4°05 17°32 
(2.) Spathic Ore. 
Iron 41°67 


Manganese 3°70 
Sulphur 0°05 
Silica 3°02 
SAN BENITO MINE. 
Spathic Ore. 
Iron . . ; 36°88 39°52 


Manganese . ‘ 2°71 2°86 
Sulphur. . 0°06 0°06 
Silica . ‘ , 20°53 13°65 


Some of these ores contain but little sulphur, others contain 
an appreciable amount, which can be partially removed by calci- 
nation and lixiviation. Thus the following results were ob- 
tained :— : 

SPATHIC ORE FROM SAN MIGUEL. 
Raw Ore. Calcined Ore. 


Iron . . . . ‘ ‘ 42°19 54°43 
Sulphur. : ° ° - 0°54 o'16 


SPATHIC ORE FROM SAN BENITO. 
Raw Ore. Calcined Ore. 
Iron . ° . : ‘ . 36°07 50°34. 
Sulphur . F ° : ‘ 0°34 o'18 
On smelting ore thus purified, a pig-iron results, almost wholly 
free from sulphur. 
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| By calcination, followed by methodical lixiviation, the major- 








ity of the sulphur present in the more highly sulphurized ores 
can be removed; the lixiviation is carried on until the liquor 
running off no longer gives any precipitate or addition of barium 
chloride solution ; probably the oxidation and removal of the 
sulphur is greatly facilitated by the presence of manganese and 
calcium in the ore; the former metal is well known to aid the 
elimination of sulphur during the manufacture of Bessemer 
metal. 

The following table indicates the changes produced in the 
ore by the operations of calcination and lixiviation :— 


Raw Ore, Calcined Ore. Lixiviated Ore. 








Ferrous oxide : - 19°97 — — 
Ferric oxide , p » 36°45 73°47 76°97 
Iron disulphide . . « BTA — — 
Iron monosulphide a o'19 o'19 
Manganous oxide(insoluble) 2°67 — — 
Do. (soluble) —— 0°36 —-- 
Manganoso-manganic oxide —— ‘22 3°67 
Alumina (insoluble) . . 060 0.46 o'“4I 
Do. (soluble) —— o'lo —— 

Lime (insoluble) . : . O4! 0°22 0°31 
Do. (soluble) —— 0°56 — 
Magnesia (insoluble) » C83 O'5I 0°33 
Do. (soluble) —— O15 —- 

Carbon dioxide . . 14°76 —— — 
Silica . ‘ . ‘ - 14°36 19°75 17°09 
Sulphur trioxide . , ._— 1°70 O'15 
Water . ‘ ° ‘ . eas oe 0°43 
99°72 100°69 99°55 

Total iron : ‘ - 43°26 51°55 53°99 

» Manganese . « soy 2°59 2°65 

» sulphur . ‘ - wes 0°75 O13 


Thus the sulphur is reduced (partly by conversion into volatile 
products eliminated as such during calcination, partly by con- 
version into soluble sulphates washed out during lixiviation) 
from 2°53 to 0°13, or about 95 per cent. is thus removed. The 
soluble constituents are composed of the sulphates of manganese, 
aluminium, calcium, and magnesium, the total soluble amount 
being 2°87 per cent., made up of the following constituents :— 


Manganese oxide . ‘ 0°36 
Alumina ‘ ‘ ° o'1o 
Lime . ‘ ‘ : 0°56 
Magnesia. ‘ ‘ O's 
Sulphur trioxide . ‘ 1°70 

2°87 


Corresponding to the following composition, reckoned on I00 
parts of soluble matter :— 





Aluminium sulphate .  II‘5o 
Manganous , . . 2596 
Calcium oe . 47°39 
Magnesium , . . £533 

100°00 


No trace of iron is rendered soluble by the calcination process ; 
hence no sulphate of iron is formed, although the sulphur pro- 
bably exists as s#/phide of iron in the first instance. Chemical 
News, xxviii. 220. 


Hematite in Shropshire.—A large tract of hzmatite 
has been recently discovered in Shropshire, 1,100 acres of which 
have been secured by a number of Staffordshire ironmasters, 
who propose to work it as a company. Some samples contain 
57 per cent. of iron. Nature, vitt. 436. 


Alloys of Iron and Manganese, Titanium, Sili- 
con, &c.—The Compagnie des Fonderies et Forges de Terre- 
Noire La Voulte et Bességes patents the manufacture of these 
substances in the following manner:—Scrap-iron or fragments 
of cast-iron or steel are mixed up with the ores to be reduced, a 
little sal ammoniac being added, whereby the metallic iron is 
oxidized on the surface and the whole agglomerated together ; 
the lumps thus formed are smelted in a blast-furnace provided 
with a moveable crucible made of a mixture of charcoal, graphite, 
or coke, and tar heated together in a closed vessel. Budletin de 
la Soc. Chim. Paris, xx. 428. 


Melting Point of Steel and Cast-Iron.—GrUNER 
finds the following melting points :— 





Cast-iron. 

Bessemer steel 
Paper read before the French Association for the Advancement 
of Science, Lyons Meeting. 


. 1579° to 1462°. 
‘ 1600°. 


Deposition of Copper or Copper Alloys on Iron 
and Steel.—GauDUIN and the Société Mignon et Rouart 
patent the following processes :-— 


(1.) The object to be covered is rendered bright on the surface 
and plunged into another bath of the alloy, a coating of flux 
floating on the fused alloy. 

(2.) One part of chloride or fluoride of copper in a dry state 
is fused with five to six parts of cryolite and a little chloride of 
barium; the clean and bright object is immersed in this bath. 
A current of electricity may also be used in conjunction with 
this bath, the article being placed at the cathode and an ingot 
of copper made the anode; the bath thus remains constant in 
composition. 

(3.) An aqueous bath, containing tartaric, oxalic, succinic, 
malic acid, or other organic acid in the form of a double salt 
(e.g. oxalate of copper and excess of quadroxalate of sodium and 
of oxalic acid) may also be used, preferably at a temperature of 
from 60° to go’. 

(4.) For alloys the preceding bath (No. 3) is mixed with a 
similarly made one containing the other metal or metals in 
quantity inversely proportionate to the electric conductivity of 
the two baths respectively. Bulletin de la Soc. Chim. Paris, xx. 
427. 


New Process for Engraving Zinc Plates.— 
GOURDON finds that dilute acids only attack zinc alloyed with 
other metals, cobalt, platinum, nickel, and iron being especially 
active in promoting the action: by writing on zinc with prepared 
inks of various kinds, containing metallic salts, especially salts of 
cobalt, and then immersing the plate in weak sulphuric acid, 
etching takes place to a greater or less depth, according to the 
kind of ink: impressions of leaves or plants can thus be trans- 
ferred to the zinc. The author has also succeeded in transferring 
the silver deposit from an ordinary photographic print to the 
zinc ; the prepared plate is then etched by acid in the parts 
where the silver is deposited.—Paper read before the French 
Association, Lyons Meeting. 


Lead Ores.—WIBEL gives the following analyses of two 
ores, both essentially sulphate-carbonate of lead, viz., Maxite, 
from Iglesias in Sardinia, and Leadhillite, from Scotland— 


; Maxite Leadhillite. 
Oxide of lead ‘ ‘ 81°91 80°80 
Carbon dioxide . . 8°08 11°95 
Sulphur trioxide. . 8°14 7°25 
Water . . i . 1°87 — 

10000 100°00 


Fahrbuch fiir Mineralogie, 1873, 292. 


Impurities of Lead.—G. BRIGEL finds that impure lead is 
usually somewhat whiter and less soft than pure lead, which 
readily stains the hands, linen, etc. Sulphur, iron, tin, anti- 
mony, and copper are the usual impurities, and are injurious for 
many technical applications, especially white-lead making. Pure 
lead melts at 330° to 335° ; at a little below the melting point it 
is brittle ; at a white heat it is volatile in closed vessels. er. der 
Deut. Chem. Ges. vi. 191. 


So-called Tin Capsules.—WITTsTEIN finds that the 
capsules used for covering the corks of champagne, liqueur, 
mineral water, &c., bottles contain large quantities of lead, from 
go to 94 per cent. of lead being found on analysis. Acid liquors 
are very apt to take up lead from the metal at the mouth, 
especially in standing in contact therewith for a short time 
whilst the bottle is only partly emptied—acute cases of lead 
poisoning have been thus occasioned. Commercial tinfoil, used 
for wrapping up cheese, has also been found by the author 
to contain considerable quantities of lead. Dengler’s Pol. fournal, 
CCViit. 341. . 

[The use of tin containing lead instead of pure tin in the con- 
struction of aerating machines for lemonade, artificial champagne 
(a wine (?) made in enormous quantities), &c., &c., has been known 
to cause the impregnation of the liquors with considerable quan- 
tities of lead, especially when acid or saccharine. Not impossibly 
some of the notorious ill effects of bad champagne are due to 
this cause zzter alia. In one instance within our knowledge the 
“champagne” thus produced contained so much lead as to be 
unsaleable, not on account of its poisonous qualities (which were 
very marked), but because of its want of limpidity, due to sus- 
pended compounds of lead !—Chemical Ed. P. M.) 
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Lutecine, or Parisian Alloy.—L& Mat, PIcHaARD, and 
BLOCK patent the use of the following alloy :— 


Copper 800 parts. 

Nickel - ‘ 160. ,, 

Tin . ; . : ; 20 5 

Cobalt , ; : ‘  . 

Iron . J : F . ee 

Zinc . A , : . aa 
1000 


Bulletin de la Soc. Chim. Paris, xx. 426. 


Amalgamation Process in Chili.—By adding cuprous 
chloride to the materials, the formation of calomel is avoided, 
and aconsiderable saving in mercury effected. When the ores 
contain sulphide of silver, sulphide and chloride of copper are 
formed, and metallic silver, which is dissolved out by the mer- 
cury. If chloride or bromide of silver is present, some lead is 
dissolved in the mercury in quantity equal to 25 per cent. of the 


silver present ; lead chloride is thus formed, and the loss of | takes from Io to 20 minutes. 


ae reduced from 150 per cent. of the silver to 25 per cent. 
only. 

The ores are crushed in a wheel-mill, the rollers being of cast- 
iron and four tons in weight. 
and the finer portions placed in rotating vessels 1°5 metre dia- 
meter and 1°8 metre long. Four tons of ore constitute a charge, 
to this being added 28 to 30 litres of cuprous chloride solution at 
20° Beaumé (prepared by saturating a cupric sulphate solution 
at 20° Beaumé with common salt, and then heating with copper 
turnings by steam in wooden vessels ; air is excluded from the 
liquid during the process, and afterwards). The rotator is then 
kept in motion for awhile, and mercury added equal to 20 to 25 
times the weight of silver present. After rotation for some time 


The resulting powder is washed ° 


clay pot. Twenty ounces of soda producea gold button weigh- 
ing about 35 ounces, assaying from 870 to 880, while the silver 
bullion produced will contain from 2 to 5 parts of gold in 10,000 
parts. 

The operation is very regular in its results,-but the gold is not 
wholly removed thereby ; in fact, in no case, even with an in- 
creased quantity of soda, is the whole of the gold removed in 
one operation. Silver free from gold can, however, readily be 
produced, when the argentic chloride is subjected to a second 
treatment with about 3 ounces of soda per 200 ounces of 
argentic chloride. This second operation requires about one 
hour. The argentic chloride containing only traces of gold from 
the previous treatment with soda, fuses much more readily than 
when it contains much gold. The time occupied by the first 
operation varies somewhat, according to the heat of the melting 
furnace and the character of the chloride. To fuse 230 ounces 
of argentic chloride, introduced into a red-hot pot placed inside 


a guard, takes from 60 to 80 minutes ; the addition of the soda, 


from 20 to 30 minutes, after which the pot is covered, and the 
heat of the furnace increased to get all in good fusion, which 
The pot is then removed from the 
fire, allowed to cool sufficiently for the gold to solidify, when the 
still liquid argentic chloride is poured off. 

While the soda is being added, the top layer is occasionally 
gently dipped with a stirrer slightly underneath the molten 
chloride, without stirring the same ; in fact, it is preferable not 


| to stir the fused chloride, but to let the gold collect at the bottom 


of the pot, and to pour the chloride carefully off. 
The presence of a large proportion of copper in the chloride 


prolongs the operation considerably ; it is therefore advisable to 


the silver amalgam is well washed and digested with solution | 


of ammonium carbonate,whereby copper sulphide and oxide are 
removed ; the purified amalgam is then washed and distilled. 

If free arsenic be present, as in the case of copper pyrites and 
blende, this process is inapplicable on account of the great loss 
of mercury in such cases. With ores containing 0°50 per cent. 
of silver, from 0°02 to 0°15 per cent. is left in the residue. Déng- 
ler’s Polytech. Fournal, ccvitt. 396. 


Preparation of Silver from Spent Baths of Silver 
Cyanide.—GracGER finds that glucose completely reduces 
cyanide of silver solutions, forming an alkaline cyanide and 
metallic silver ; by the addition of ferrous sulphate to the bath, 
together with glucose, the same result ensues. Boiling the liquor 
facilitates the operation, ferric oxide and metallic silver being 
thrown down ; these are separated by washing, drying, igniting, 


and treating with nitric acid, whereby the silver is dissolved | 


along with minute quantities only of ferric oxide. 


Dingler’s 
Polytech. Fournal, ccix, 200. 


Separation of Gold from Argentic Chloride.— | 


In refining argentiferous gold by means of chlorine gas (Miller’s 
method), the silver is eliminated as silver chloride. This 
chloride always carries some gold with it, often as much as 2 
per cent. By the usual method of elimination (cupellation) the 
greater part of the gold can be removed, but not all; on an 
average 13 parts of gold in 10,000 remain in the silver, even in 
laboratory trials ; but on the large scale, as much as 150 parts 
in 10,000 are left. 

Separation of silver from gold by acids is not remunerative 
in the colonies where chemicals are expensive, and besides, 
silver containing 5 grains of gold per lb. can be advantageously 
sold in London. 

Simple fusion in a boraxed clay pot removes about 60 per 
cent. of the gold contained; the rest can be separated by 
thoroughly stirring the molten chloride with strips of silver one- 
eighth of an inch thick, the gold chloride being thus reduced to 
the metallic state, a proportionate quantity of silver chloride 
being formed ; an objection to this process is that the resulting 
silver chloride must be again reduced to metal, and besides, the 
silver strips often simply melt away, forming a button at the 
bottom of the crucible without reducing the gold. 

Fusion with argol and resin, and reduction by hydrogen, give 
no better results, but fusion with sodium carbonate appears to 
answer fairly. 

When soda is added in powder to fused chloride of silver, the 
action ensuing is very violent, causing great loss from mechani- 
cal projection ; but when the fused chloride is covered with a 
layer of borax one-eighth to one-quarter inch in thickness, and 
the soda is gradually introduced on the top of this layer of borax, 
the action is found to be very gentle, and can easily be regulated. 
The quantity of soda required may vary from 16 to 20 ounces 
per 230 ounces of chloride, fused in a No. 18 boraxed French 





refine gold bullion containing much copper by itself, and to 
purify the resulting argentic chloride, which contains much 
copper, by dissolving the same after reduction to the metallic 
state. 

The gold is very uniformly diffused throughout the argentic 
chloride. Should assaying show that the silver chloride is not 
free from gold, it must be subjected to another treatment with 
soda. Such a case need, however, only rarely, if ever, occur. 

The question whether the whole of the gold should be removed 
from the chloride by a second treatment with soda, as described, 
or whether such additional expense for pot, fuel, &c., is better 
avoided, depends on the market for silver bullion containing 
a little gold. Chemical News: Paper read before the Roy, Soc. 
N.S. W, 


Gold from Vancouver’s Island and West Africa. 
—WIBEL gives the following analyses of native gold :— 
A. From Vancouver's Island :— 
Specific gravity at 22° 18°5 


Gold 91°86 
Silver 6°63 
Copper . I‘00 
Iron o'5I 

100°00 


Neither mercury nor lead nor any other metal could be de- 
tected. 
B. From West Africa :— 





Gold from wash- 


| Grains of Gold. | ings of clay near 

















| Elmina. 
Specific gravity 14°63 16°20 aa 
Gold 89°40 87°91 97°81 
Silver 10°07 II‘4I 2°19 
Copper 0°53 0°69 oe 
100°00 100°00 100°00 
GOLD-DwusT. 

Gold 97°23 96°40 92'03 

Silver 2°77 3°60 5°82 

Copper —= — 2°15 

I00°00 =: 100'00_—s— 10000 


Some specimens were found to contain 4°15 to 25 per cent. of 
copper ; these also contained zinc, tin, lead, and were found to be 
mixed with brass filings. Fahrbuch fiir Mineralogie, 1873, 
244. 


Uranium Ores.—WEISBACH gives the following analysis 
of an ore from Schneeberg :— 
Specific gravity . 3°87 
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Silica . ; é : : 13'02 14°48 considerable size ; purer shades are produced by it, and there is 

Phosphorus pentoxide. nil nil no necessity to neutralize with ammonia and redevelope with 

Uranium sesquioxide ; 63°93 62°84 acid, as is sometimes required with iodine green. The removal 

Alumina and ferric oxide . 3°03 2°88 of the demand for iodine in aniline dye manufacturing will pro- 

Lime . : . . ; 5°13 5°49 bably cause a considerable fall in the price of that substance. 
Water ‘ ‘ ‘ ‘ 14°55 13°79 Reimann’s Farberzeitung, 1873, No. 17. 

—-— — APPENZELLER has examineda sample of methyl green made by 

99°66 99°48 Bindschlederand Busch, and —— to = y — in rege 

Hence this ore is mainly hydrated uranium silicate. crystals, which give very pure shades and delicate tints. his 

Several other minerals are described, the compositions of | 2PP¢ears to be a double compound of chloride of zinc and di- 

methyl chloride of trimethyl fuchsine : 


which are denoted by the annexed formulz :— 
Uranotil (above ore 


from Schneeberg) U,0; SiO, H,0 
Trogerite . : : 3U,0, As,0O,' 12H,0O 
Walpurgin 5Bi,0; 3U,0; 2Asz0, 10H,O 
Zeunorite . - CuO 2U,0; As,O, 8H,0O 
Uranospinite CaO 2U,0; As,0O, 8H,O 
Uranospheerite . ~ BO, ULZ0, H,0 


: Fahrbuch fiir Mineralogie, 1873, 296. 
WIBEL finds that lime uranite occurs in distinct crystalline 
tablets in the phosphorite of Carceres (mountains separating the 
Spanish province of Carceres from Portugal) : the colour of 
this varies from the ordinary yellow green tint of this mineral 
to a bright grass green, or emerald green. did. p. 242. 


Gold in Scotland.—Gold has recently been found in 
small quantities disseminated through quartz at Wanlockhead, 
Dumfriesshire: hitherto gold has only been found in the district 
in the sands of the rivers, not zz situ. Nature, viii. 371. 


Detection of Metals.—C. Huson gives the following 
method:—A small double loop is made at the extremity of a thin 
platinum wire; the loop is dipped in moistened cream of tartar, 
and the latter carefully carbonized by holding it for a few seconds 
in the Bunsen flame. The porous mass is dipped into a solution 
of the substances to be tested, or if the substance be solid, a 
small portion is attached to it, and then inserted into the upper 
reducing flame. If the metal be reducible, small metallic grains 
will be visible upon careful examination; but if volatile, a mirror 
will be readily obtained by holding a small evaporating basin, 
half filled with water, just above and almost in contact with the 
carbon extremity. In testing for a volatile metal, the deposition 
of soot must be carefully avoided, but the gases resulting from 
imperfectly burned tartar are advantageous in the cases of non- 
volatile substances. 

Test-experiments are quoted, from which it appears that 
quantities as small as 0'000075 grain of arsenic, 000013 copper, 
— silver can be detected by the above method. Chem. 
News. 


§ 3. Dyeing, Calico Printing, Bleaching, Tanning, 
Pigments, and allied subjects. 


Aniline Red.—NICHOLSON employs a mixture of nitric 
and hydrochloric acid for the preparation of fuchsine in lieu of 
arsenic acid : the proportions used are— 


Aniline ‘ . . : - 3 parts. 
Nitric acid of sp. gr. 1°42 . Es 
Hydrochloric ,, 116. i ~ 

the whole being heated fora long time to 180° to 200°. Deutsche 

Industriezeitung, 1823, p. 199. 

[Very similar processes were proposed by Blockley and by 
Watson some years ago.—Chem. Ed. P. M.] 

FERRIERE adds to aniline acetate an ammoniacal copper 
solution and then adds sulphuric acid; a purple red colour then 
appears : on evaporation crystals of ammonium sulphate are 
formed ; these are separated by filtration, and thus a finely tinted 
solution is obtained. Comptes Rendus, lrxvit. 646. 

HAMEL prepares a red substance apparently identical with or 
analogous to fuchsine by cautiously adding chloride of sulphur 
to aniline; a red solid product results, soluble in ether, alcohol, 
and acetic acid; dilution of the solution throws down a grey pro- 
duct simultaneously formed. Comptes Rendus, lxxvi. 376. 


Methyl Green.—This name is applied to one of the pro- 
ducts of oxidation of methyl-aniline ; it is chemically the same 
as iodine green, saving that the costly iodine is replaced by chlo- 
rine ; the body being the methyl-chloride of tri-methylated fuch- 
sine, instead of the methyl-iodide. This body possesses several 
advantages over the iodine green : firstly, it is obtained directly 
and intentionally, instead of as a bye-product, and consequently 
is so much the purer ; iodine green usually occurs in the trade 
as an amorphous mass, whilst methyl green is sent out from 
several factories in South Germany in well-formed crystals of 











Co H,6 (CH;); N;°2CH; Cl’ + ZnCl, + H, O. 
The “iodine green” of Hofmann and Girard being the corres- 
ponding dimethyl iodide : 
C,. His (CH;);N;°2CH31 + H,O. 
A corresponding nitrate can be readily produced by acting on 
the chloride with silver nitrate ; this is also a green dye. Ser. 
der Deut. Chem. Ges. vi. 965. 


Cannelle Brown.—This product (prepared by KNospP of 
Stuttgart) is an acid salt of Chrysotoluidine, C,,H,, N3, a 
higher homologue of rosaniline C,, H,, N; ; the base itself is 
insoluble in water, and separates from its salts as a clear yellow 
precipitate on adding an alkali ; the neutral salts are but little 
soluble in boiling water, which decomposes them, forming a 
basic insoluble salt and a soluble acid salt, the latter having a 
brownish yellow colour. The alcoholic solution of the free base 
is pure yellow ; goods can readily be dyed of this colour by em- 
ploying an acid bath to which alkali is subsequently added. | 

By using this dye in combination with blue, red, or yellow tints, 
the most varied shades can be produced: wool and silk require no 
mordant, the latter requires the bath to be acidulated with tar- 
taric acid: for wool, 1 kilog. Glauber’s salt and 250 grammes of 
sulphuric acid are added for every 20 kilogs. of wool, the bath 
being used boiling. For cotton, a tannin mordant is used in 
preference. When used alone the tint given to the goods is a 
pure brown; with a little indigo, carmine, or methyl violet 
the shade can be modified. Polytech. Centralblatt, xxvii. 535. 


Yellow on Woollens dyed with Aniline Colours. 
—Xanthine resists the decolorizing action of zinc dust, whereas 
aniline dyes are converted by this agent into colourless “ leuko” 
derivatives ; hence a fabric tinted with aniline can be printed 
yellow in the following way :— 

40 grammes of xanthine are dissolved in 50 of water; 250 of 
zinc dust are stirred up with 500 of water and 30 grammes of 
sodium bisulphite are dissolved therein ; the two solutions are 
mixed and applied to the goods, when the aniline colour is dis- 
charged and the xanthine tint produced in its stead. - Re/mann’s 
Fuarberzeitung, 1873, No. 10. ; 

| The reducing agent here appears to be the “ hydrosulphite” 
solution of Schutzenberger and De Lalande, formed by the action 
of zinc on sulphite of sodium. Vide “ Practical Magazine,” vol. 
II. p. 214.—Chem. Ed. P.M.} 


Dyeing of Felt with Aniline Colours.—All aniline 
colours are suitable for the dyeing of felt, and the colouring 
matters can be repeatedly applied when a deepening of the tint is 
required. As a rule, the dyeing ought to take place before the 
fulling ofthe hair. If the finished felt is submitted to the dyeing 
operations, it is not so easily penetrated by the colours. The 
following mode of operation appears generally to be used. The 
colouring matter is dissolved in boiling water, the solution 
allowed to cool, filtered, and the filtrate mixed with some water of 
30° temperature. The quantity of the water to be added depends, 
of course, on the depth of tint which is desired. The hair to 
be dyed is then placed moist in a basket, the latter suspended 
in the bath, and the bath heated to 60°. The basket is kept in 
constant agitation until the hair appears to have absorbed a cer- 
tain amount of colouring matter, when it is removed for a 
moment for the sake of introducing fresh colouring matter into 
the bath, and replaced therein, after which the heating to 60° is 
repeated. When the dyeing is completed the hair is left to cool, 
and then well rinsed. wee 

As drown is a colour frequently used in felt-dyeing, it may be 
mentioned, that fine shades of this colour are obtained by using 
certain bye-products from fuchsine (known in the trade as cerise, 
maroon, &c.) mixed with indigo-carmine, picric acid, and a 
little sulphuric acid. The shade known as “ Bismark” may be 
prepared from Manchester brown mixed with the last-named 
ingredients, substituting fuchsine for sulphuric acid. Déngler’s 
Polyt. Fourn. ccviti. 239. 


Epsom Salts in Dyeing.—The use of Epsom salts is 
found to give brighter tints to certain aniline colours, especially 
primula and methyl-violet. Sulphurous acid is also beneficial 
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for these colours, the tints being brighter and less readily rubbed 
off. Reimann’s Farberzeitung, 1873, No. 35. 


Saffranin.—If mixed with strong sulphuric acid this dye- 
stuff developes a fine blue tint, becoming emerald green by 
addition of a little water. By suitable additions of water and 
acid, nearly all the prismatic colours can be produced. ed- 
mans Farberzeitung, 1873, No. 35. 


Artificial Alizarin.—Meister Lucius and BRUNING oxi- 
dize anthracene by a mixture of nitric acid and bichromate of 
potash ; the anthraquinone thus formed is boiled with nitric acid, 
whereby nitroanthraquinone is formed; this is then treated 
with an alkali, and the alizarin formed precipitated by an acid. 

Purpurin is contained in the product thus formed, for which 
reason the dye thus produced is said to be superior to that 
— in other colour factories. Rezmann’s Farberzeitung, 1873, 

0. 20. 


Madder versus Artificial Alizarin.—The Société 
d’Agriculture et d’Horticulture de Vaucluse, has addressed to 
the Société d’Horticulture de Mulhouse the following questions, 
which have been submitted to the Chemical Committee of the 
Société Mulhouse. The last two not being capable of a definite 
answer, without some study, a sub-committee has been ap- 
pointed to discuss the subject. 


a, Will the Mulhouse manufacturers use artificial alizarin? 
6, Are the colours produced by this substance good? 

c. What is its price per kilogramme ? 

d@, Will it answer for dyeing and printing ? 

é. What is to be feared at present by madder growers ? 

J; What must they fear for the future ? 


The question touched upon in the last two queries is one of 
great importance to several districts. Bulletin de la Soc. Ind. 
Mulhouse, Aug. 1873, p. 351. 


Turkey Red.—ARMAND MULLER compares the samples 
to be tested as to fastness of colour with others of known quality 
by placing equal weights of the dyed cloth or yarn in equal 
bulks of a liquor made up of the following ingredients : — 


Alcohol at 96 per cent. 10 volumes. 
Hydrochloric acid of specific 
gravity 1°18 : - 3 I as 


The specimens and the liquor in which they are immersed are 
then heated to about 50° C. on the water bath, and the time 
noted in which the colour of each becomes discharged ; the 
more alumina is present, the longer will the goods resist the 
action of the fluid. Zeitschrift fiir Analyt. Chemie, 1873, part zt. 


Cochineal Red for Cotton.—Dissolve tannin in hot 
water (I oz. to each 10 lbs. of goods), and place the goods in 
this bath for several hours (overnight). Pass 2 lbs. of prepared 





goods through red liquor at 12° Beaumé, and work about for ten | 


minutes ; take out the goods and fill up with red liquor to the 
original level ; put in 2 lbs. more, and work that as before, and 
so on. 
through a boiling bath of chalk (1 lb. to 10 Ibs. of cotton) and 
dye in a bath of 1 to 14 Ib. of cochineal at 40° R. (50° C.), 
raising the temperature slowly to near the boiling point. A 
little flavin should be added to the dyeback. Aezmann’s 
Farberzeitung, 1873, No. 35. 


Action of Frost on Indigo.—C. KOECHLIN states that a 
piece of cotton goods dyed in the indigo vat and exposed to 
frost was notably bleached, especially at the folds of the piece 
most in contact with thecold air. Budletin de la Soc. Ind. Mul- 
house, Aug. 1873, p. 348. 


Tinning Tissues. —JAcopsEN tins linen and cotton 
fabrics by printing on them albumin solution in which zinc dust 
has been mixed up: the printed goods are then steamed, 
whereby the albumin is rendered insoluble ; the whole is then 
plunged into a solution of tin trichloride ; metallic tin in a fine 
state of division is thus thrown down on the goods ; these are 
washed, dried, and satined, whereby a brilliant homogeneous 
layer of tin is produced. Deutsche Industriezettung, 1873, 209. 


White Lead.—WEISE states that the method in use in 
Germany for the production of ceruse is a modification of the 
“Dutch” method, plates of lead being simultaneously exposed to 
the action of the air, aqueous vapour, carbonic acid, and the 
vapour of acetic acid ; the product covers as well as the best 
substance made by the Dutch process and better than that 
made by the Clichy process, being denser and of a finer grain ; 
it is never crystalline, and hence requires less oil for the pre- 
paration of paint. 

The best ceruse approximates in composition to the formula 





When all the yarn has thus been mordanted, pass | 


2CO, . PbO+PbO.H2z0; some specimens contain less 
hydrate of lead than this, but when the proportion of this consti- 
tuent becomes too low the product is hard and useless; asa 
rule, the more hydrate is present the better the white lead. 

Excess of carbonic acid in the atmosphere of the white-lead 
chamber has a tendency to produce a crystalline structure : 
when the composition approaches that of neutral carbonate, it 
is extremely crystalline; the residues of knottings left on the 
sieves approximate to the same composition, and are useless 
as pigment. The following analyses of various qualities of 
lead are typical ones, illustrating the connection between the 
composition and the covering properties :— 


No. 1. First quality (Fleur de ceruse). 
2. Good ceruse ; second quality. 
3. Usable ceruse ; third quality. 
4. Bad ; residues. 
5. Abnormal chamber products ; useless. 


Lead oxide. Carbonic acid. Water. 

No. 1. 86°80 11°16 2°00 
2. 86°24 11°68 1°81 

3. 86°03 12°28 1°68 

4. 84°69 Ta°IO. . 0°93 

5. 83°47 1OtS; « 0°25 


The richer in carbonic acid the more grey is the tint. 

When the acetic acid is too small in quantity, anhydrous 
oxide of lead is sometimes formed ; this is yellow or red, and its 
presence considerably damages the lead ; a specimen had the 
following composition :— 


Lead oxide 93°70 
Carbonic acid 5°30 
Water o'90 

100°00 

Representing— 

Lead carbonate . ‘ 32°22 
Lead hydrate. ‘ 12°05 
Anhydrous oxide of lead 55°64 

100°00 


Dingler’s Polytech. Fournal, 208, 434. 


Antimony Blue.—Kravs prepares a fine blue, rivalling 
ultramarine, and capable of giving beautiful green shades (equal 
to Schweinfiirth green) when mixed with chrome-yellow, or 
with zinc chromate, by adding a solution of yellow cyanide 
to one of antimony in aqua regia, as long as a precipitate 
forms. 

This precipitate contains no antimony, the antimony salt 
simply facilitating the formation of the pigment ; mercury salts 
will also give it. The blue substance is soluble in hydro- 
chloric acid, which successively renders it green and yellow ; 
on standing the blue colour is restored. Alkalies immediately 
decompose it ; and in fact the so-called antimony-blue is wholly 
undeserving of the name, being merely a variety of Prussian 
blue. Déingler’s Polytech. Fournal, ccix. 28. 


§ 4.—Food and Sanitary Matters. 


Artificial Sugar.—A rumour is afloat that JoUGLET has 
succeeded in producing sugar artificially by a process so chea 
that 100 kilogs. can be sold for 5 francs (about a farthing per lb.). 
Assemblée Nationale. 

[No details are given as to the process: the statement looks 
like a canard.] 


Adulteration of Pepper.— BoucHarDaAT states that 
many samples of ground pepper sold in France contained the 
dried and pulverized parenchyma of potatoes, which is left as a 
residue in the preparation of starch: lentil flour, earthy matters, 
chalk, linseed cake, &c. were also found to be in use as adulte- 
rants. Pharm. $. Trans. [3] zt. 993. 

[Similar malpractices are largely pursued in England.] 


Detection of Fusel Oil in Spirits of Wine.— 
BOUVIER recommends the addition of a fragment of potassium 
iodide, which becomes yellow coloured if amylic alcohol be pre- 
sent, especially on heating. Béottger finds that the colouration is 
due to the setting free of iodine by the action of a free acid on 
the alcohol, and hence that the test is of no avail: on the other 
hand, permanganate of potassium is much more readily de- 
colorized by fusel oil than by pure alcohol. Polytech. Notizblatt, 
1873, Wo. 1. 


Estimation of Alcohol in Fusel Oil.—ALEx recom- 
mends that the oil should be mixed with its own volume of water 












































and allowed to stand tor twelve hours; an aqueous solution of 
alcohol and higher homologues is thus obtained, and from the 
density of this the alcohol present can be determined in a very 
rough fashion (said to be in use at the English Custom-house), 
the error being greater the more propyl and butyl alcohols are 
present. The author concludes from his own experiments that 
a far preferable plan is to distil off about 5 per cent. of this 
sample to be examined and to shake this up with saturated 
brine; the more oil separates undissolved, the less alcohol is 
present. Arch. Pharm. [3] iz. 289. 

[We have noticed that fusel oils containing upwards of Io per 
cent. of alcohol (artificial mixtures of ethylic and amylic alcohol) 
are by no means diminished in bulk by agitation with water to 
an extent equal to the alcohol present, z.¢. the whole of this 
alcohol is not dissolved out by water: on the other hand, at the 
ordinary temperature water takes up about 3 per cent. of its bulk 
of amylic alcohol.—Chemical Ed. P. M.] 


Coffee Extract.—WaArTHA has examined a sample of ex- 
tract of coffee sold as Nienhaus’ extract, and finds the following 
composition :— 





Cane sugar 39°31 
Water - ‘ - 51°24 
Ash ; ‘ , : - ie 
Extractive matter ~ 9°55 

101°47 


But little fatty matter is present, wheretore the aroma ot coffee 
is scarcely perceptible; only 0°30 per cent. of caffeine is present, 
and hence, when a cup of coffee is made according to the direc- 
tions (one teaspoonful to a cup of boiling water), only from 0°05 
to 0'07 grain of caffeine is contained in the cup; whilst a cup of 
good coffee made from the berry contains o°1o to o’12 grain of 
caffeine. The bottles are corked and capsuled, and as the air is 
not wholly excluded, fermentative vegetation is noticed in some 
samples. Yournal Pr. Chem, [2] vit. 356. 


Tea and Coffee.—Rovux concludes from the results of a 
number of experiments made on himself that tea and coffee do 
not retard the destruction of tissues. After keeping himself to a 
regimen as regards diet and exercise for some days (coffee and 
tea being excluded), he found that the amount of urea and 
chlorine excreted in the urine zzcreased considerably on par- 
taking of coffee, but on continuing coffee drinking for some time 
the amounts gradually sank again to the former average. The 
same results were obtained with tea. Thus numerically :— 


Daily amount of Daily amount of 


urea, chlorine. 
A f grammes. grammes. 
verage from May 14th to 18th Q ene ; 
without coffee ‘ ‘ ee 36°18 4°04 
Coffee taken on 18th . , ‘ 41°05 6'02 
Average from June 16th to 18th) ‘xen s 
without tea , ; ; ss see 515 
Tea taken on 18th 37°04 7°00 





These results are just the contrary of what might be antici- 
pated in accordance with the usually received ideas as to the 
physiological action of tea and coffee. Comptes Rendus, lrxvit. 
365. 


Tea.—J. A. WANKLYN states that the amount of ash yielded 
by tea averages 5°75 per cent., the following percentages being 
obtained in the annexed instances respectively :— 


Tea from Civil Service 5°56 per cent. 





Horniman’s tea ‘ 5°99 - 
Mandarin’s tea, 8s. per lb. 5°30 ‘ 
Orange Pekoe, 5s. per lb. 5°84 e 
Another sample of do. 6°06 * 
Green tea, 4s. 6d. per lb. 5°86 ao 
Another variety of tea. 5°63 a 
Average 5°75 


These figures represent the percentage on the tea as found in 
commerce; reckoned on the dry tea, 5’92 per cent is the 
average. 

ZOLLER found in a sample of genuine tea received direct from 
the growers, 5°63 per cent., and obtained the following numbers 
as the composition of the ash; the second column represents 
the composition of the ash left on incineration of the tea leaves 
after the soluble constituents had been extracted by water :— 
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Potash 39°22 7°34 
Soda : ; : 0°65 0°69 
Magnesia ‘ ‘ : 6°47 11°45 
Lime. . , ‘ 42 10°76 
Oxide of iron. 4°38 9°53 
Manganous oxide . 1°03 1°97 
Phosphoric acid 14°55 25°41 
Sulphuric acid . trace trace 
Chlorine. : : : o'81 trace 
Silica . : . : 4°35 7°57 
Carbonic acid 24°30 25°28 

100°00 100°00 


Of the inorganic constituents of tea extracted by water, therefore, 
alkalies are the chief. 

The author gives the following percentages of ash soluble in 
water and insoluble, derived from various kinds of dried 
leaves :— 


Percentage reckoned on dry leaves. 





tenn | Sat | Maltin 
Common tea 5°82 355 | 2°37 
Paraguay do. | 6°28 4°22 2°06 
Beech . 4°52 2°00 2°52 
Bramble 4°53 1°84 2°69 
Raspberry 7°84 1°72 612 
Hawthorn. 8°05 3°78 4°27 
Willow ‘ ; ~ | ae 4°16 518 
Plum : : ‘ -. | 9°90 5°66 4°24 
Elder . 10°67 Zz 19 7°48 
Gooseberry 13°50 7°83 5°67 





From the large percentage of ferric oxide found by Zoller in 
tea known to be genuine, it is clear that the presence of a consi- 
derable amount of iron in tea ash is no proof of the leaves hav- 
ing been adulterated with iron filings or faced with Prussian 
blue, &c. 

Sand is readily detected, being insoluble in hydrochloric acid. 
This acid dissolves almost the whole of that portion of genuine 
tea ash which is insoluble in water. Chemical News, 28, p. 186. 


Diseased Potatoes.—A. S. WILSON finds the following 
composition of the ash obtained by incinerating potatoes in an 
advanced state of disease ; the variety of potato examined was 
that known as “ Regents ;” they were grown on a soil consisting 
of disintegrated sandstone and decayed vegetable matter. 





Potassium . 44°51 
Sodium , ; ; . ; o'2 
Magnesium . ‘ . ‘ : 2°36 
Calcium , . 1°12 
Phosphorus pentoxide. 14°48 
Sulphur trioxide . 5°57 
Carbon dioxide 15°80 
Chlorine 1°37 
Ferric oxide 0°53 
Silica . : 3 ; ; 2°89 
Oxygen combined with metals 11°22 
100°10 


The total ash constituted 1°07 per cent. of the sample examined. 

From the small quantity of lime and magnesia present the 
author concludes that it is probable that the decay of potatoes 
is connected with a deficiency in the lime and magnesia present 
in them. Calvert has shown that lime prevents the development 
of fungi, and Thorpe found a deficiency of lime and magnesia in 
the ash from diseased orange trees as compared with that from 
sound plants ; the analysis given by Hannay (“ Practical Maga- 
zine,” May 1873, p. 341) also indicates a deficiency in these con- 
stituents in the potatoes examined by him. Chemical News, 
XXVIII. OI. 

Digestibility of Lucern.—KUHN, HAASE, and BASECKE, 
have made experiments on the digestibility of lucern, both fresh 
and dried as hay ; two oxen were taken for the comparison, 50 
kilogrammes of green lucern being given to them daily for thirteen 
days ; subsequently, a quantity of lucern hay containing exactly 
the same amount of dry matter as the 50 kilogs. of fresh lucern, 
was given daily for the same period. From analyses of the food 
and the dung the following tables are calculated, the tempera- 
ture of the stall, the live weight, and the quantity of water drunk 
being given ; the numbers indicate the percentage digested out of 
100 parts of food given. 
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GREEN LUCERN. 
Ox No. 1. Ox No. 2. Mean. 
Total dry matter . 64°3 63'7 640 
Organic Re - 67°4 66°6 67'0 
Albutninoid ,, 2 81°7 80'7 81'2 
Non-nitrogenous ,, . 769 750 76'0 
Crude fibre. ‘ 45°1 44°1 44°6 
LUCERN Hay, 
Tctal dry matter. 60°0 581 59°! 
Organic “! ‘ 62°2 60°4 61°3 
Albuminoid _,, ‘ 791 a7 78'4 
Non-nitrogenous ,, . 72°0 69°2 70°6 
Crude fibre. ° 39°3 38°5 38°9 


In each case the difference in digestibility is in favour of the 
green food, but the difference is not greater than is found with 
the same food and the sameanimal at different times ; hence the 
authors deduce the conclusion that the digestibility of green food 
is not materially altered by drying, their former experiments on 
clover having led them to the same conclusion. Weiske also 
fed sheep on lucern and came to the same result ; in this case 
the difference in digestibility was even less than in the authors’ 
experiments. 

In each of the above cases, the ratio between the dry matter 
of the food and the total quantity of water taken (as such together 
with that in the food), was the same, viz. 3°8 of water to 1 of dry 
food for Ox No. 1, and 39 tor for Ox No.2. Landw. Versuchs. 
Stationen, avi. 81. 


Harrogate Water.—R. H. Davis has examined monthly 
the water from several of the wells at Harrogate, and finds slight 
fluctuations in the quantity of dissolved salt. He gives several 
— of results obtained in 1872, from which the following are 
taken :— 


OLD SULPHUR WELL. 


Temperature Specific gravity. Sulphydrate 


of sodium. 
Maximum , F 52 I‘O1095 17°00 
Minimum ; ; 46 1°01034 15°13 
Average ; ; 48°9 I'O1116 16°03 
Found in 1854 by Hofmann 48°2 L'O1113 15°87 
Found in 1867 by Muspratt — —-- 16°83 

Chlorine. Total residue. Rainfall in 

inches. 
Maximum 625°32 1067°10 5°90 
Minimum 60391 102813 1°64 
Average 615°62 1046°56 4°15 


Found in 1854 by Hofmann 650°38 


i 109551 — 
Found in 1867 by Muspratt 655°27 


1108°78 —--~ 


CHLORIDE OF IRON SPA, 


Specific Ferrous Ferrous car- 
gravity. chloride. bonate. 
Maximum 1'00647 34°50 11°84 
Minimum 1°00604 26°36 9°73 
Average 1°00627 30°57 10°88 
Found in 1865 by W. A. 
Miller. ‘ - - T'00509 14°49 11°62 
Found in 1866 by Muspratt ——— 16'01 10°84 
Chlorine. Total residue. Rain fall in 
: inches, 
Maximum 346°69 557°09 5°90 
Minimum 329'°53 517°89 1°64 
Average 338°02 540°97 4°15 


Found in 1865 by W. A. 
Miller . ‘A , - 283°25 465°47 —— 
Found in 1866 by Muspratt 311°68 465°05 —-— 


This second spring is subject to constant variation ; ferrous 
chloride was not found in it in 1854 by Hofmann (4°6 of ferrous 
carbonate was then found there) ; in 1865 there was 14°49 of 
ferrous chloride ; next year it had increased to 16’01, and in 1872 
it was nearly double. Chem. Soc. Fournal [2] 22. 1089. 


Impure Water.—Honcss states that water may be turbid 
and deposit sediment on standing without containing sewage ; 
peaty matter is not injurious to health, but water containing 
much ammonia or albuminoid matter is always to be regarded 
with suspicion. In 1854 Renzy found that the disuse of filtered 
Thames water in the Millbank Prison, and the substitution of 
artesian well water from Trafalgar Square, caused the suppres- 





sion of a cholera epidemic amongst the convicts, and a marked 
freedom subsequently from typhoid fever, diarrhoea, &c., as 
compared with the former prevalency of these complaints. 
Chemical News. 


Nessler Test.—Der CHAumonr finds that if the samples of 
distillate to be tested contain carbonic acid, the reaction is not 
sharp or even may not occur at all, as carbonic acid redissolves 
the precipitate, and hence discharges the colour. Chemical 
News. 

S. W. RICH uses water recently boiled with caustic soda for 
the preparation of standard ammonia solution, and the compari- 
son of the distillates. zd. 

S. HARVEY uses, instead of the glass cylinders which are com- 
monly employed for the comparison of the depth of colour pro- 
duced in ammoniacal liquids by the Nessler reagent, two white 
glass tubes, about 12 in. in length, adjusted upon a frame, over 
a small mirror. The two tubes, Aand B, are graduated through- 
out their length. Into A is poured from a measuring flask, a 
portion of the distillate to which Nessler has been added. Into 
B an equal quantity of the standard trial-liquid to which Nessler 
has likewise been added. 

Should the colours of the liquids in the tubes not agree in tint, 
the height of the column of deepest tinted liquid is to be lowered, 
by decanting a portion of it until the tints of colour exactly 
coincide. The heights of the columns of liquid are now read off. 

Let a = the height in millimetres of liquid in tube A; 6 = 


| the height in tube B ; and c = number of cc of standard am- 


monia used in making the trial-solution ; the quantity of the 
latter in cc which should be used for the next trial solution is ex- 


pressed by the formula ~ c x 2 Lbid. 


Bark of the Nim Tree.—BROUGHTON states that the 
bark of the Azadirachta indica (commonly termed the Nim tree) 
is used for making a bitter febrifuge decoction ; the leaves also are 
very bitter and are used for poultices, which are said to act power- 
fully in preventing glandular tumours from developing. The 
seeds contain a strong bitter oil, and the roots are said to possess 
vermifuge properties. 

The bitter principle is not an alkaloid, but a neutral resin 
soluble in alcohol, benzol, carbon disulphide, ether, and fixed 
alkaline solutions ; it has very few definite reactions, but with nitric 
acid gives a nitro-compound, apparently indicated by the formula 
C36 H46 (NO.), O,, whence the resin appears to be C35 H;, 

rx Pharm. F. Trans. [3] tz. 992. 


Effect of Artificial Increase in the Phosphates 
contained in the Food of Lambs.—HOFrMEISTER made 
a number of comparative experiments on wether lambs eight 
weeks old, two lots of three animals each being taken for com- 
parison. The first lot was fed from May to December on hay 
and potatoes, the quantity of phosphates contained in this diet 
being very small ; the second lot had the same diet, artificially 
precipitated bone-earth being also added, to an extent equal to 
(during the last seventy-seven days of the experiment), one-fourth 
of that contained in the food itself. On an average, 18 lbs. per 
head increase of weight was noticed, but the second lot had no 
advantage over the others in this respect ; the appetite, however, 
was better, and more water was drunk; on slaughtering, a 
slightly larger weight of stomach, intestines, and lungs was ob- 
served ; the bones too were rather denser. 


Specific gravity of bones. 
Average from lot fed with additional phosphates . . 1384 
Average from lot fed without additional phosphates . 350 


The bones of the second lot did not contain any more incom- 
bustible matter than those of the first lot, but rather more phos- 
phorus and rather less lime was present ; rather more water and 
less fat, and a slightly larger total quantity of incombustible 
matter (measured on the dry bones), were found in the case of 
the second lot. 

When the additional phosphate was 6 grammes per diem, the 
whole of the phosphoric acid contained was taken up by diges- 
tion, but when 9 grammes per diem were given, only about one 
half was assimilated ; the larger the dose, the greater the pro- 
portion of contained lime assimilated. Analogous results were 
obtained with old sheep to which superphosphate was given. 
Landw. Versuchs-Stationen, xvi. 126. 


Influence of Smoke from the Freiburg Works 
on Vegetation and Animal Health.—FRECTaG states 
that sulphurous and sulphuric acid, together with arsenic and 
zinc compounds condense on the leaves of vegetation either 
per se, or along with the dew, or by absorption by the film of 


| dew; as the moisture evaporates a corrosive residue is left, 
which quickly kills the leaves, and hence injures the plant. The 
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presence of these bodies is readily detected by chemical means. 
Potsoning of the soil itself or of the whole plant is impossible. 

Animals fed on the leaves, &c., of fodder thus impregnated 
with mineral poisons may be affected, inflammation and corrosion 
of the mucous membrane of the digestive organs being set up. 
Under very unfavourable circumstances death may even ensue. 
By dissection and analysis the cause of death may be readily 
found. Déngler’s Polytech. Fournal, ccviit. 235. 

[In the neighbourhood of alkali works it is easy to find hydro- 
chloric acid (free acid) on the surfaces of leaves, tree-bark, &c. ; 
and in the vicinity of large series of coke ovens, we have detected 
the presence of free sulphuric acid on the leaves, &c., of sur- 
rounding vegetation, this acid being derived from the sulphur ex- 
pelled from the coal in the act of coking. In some cases con- 
siderable damage to surrounding trees, &c., is thus occasioned. 
The “copper smoke” of South Wales chiefly owes its destructive 
character to this cause.—Chem. Ed. P. M.] 


Beech Blight.—K6nic has found that the blight recently 
noticed on beech trees in Westphalia is caused by the attacks 
of an insect, apparently of some species hitherto undescribed. 
The leaves and bark become covered with a snow-white down, 
sickness and death resulting. Under the microscope this down 
appears to be made up of small threads apparently secreted by 
the insect. When chemically examined, these threads are found 
to be composed of a wax, melting at 78—8o0, and containing 





Carbon . ; ; ; ; ‘ 81°39 
Hydrogen. ‘ 3 : ; 13°58 
Oxygen . . ‘ ; ‘ : 5°03 

10000 


Whence it appears that the substance is very similar to Chinese 
wax. Potash partly saponifies this wax. From the soap a fatty 
acid is obtainable, containing 


Carbon ; : ; ‘ 77°88 
Hydrogen. . ‘ P : . 12°31 
Oxygen . - « : : : 9°81 

100°00 


This melted at 51°5, and solidified at 49°—50°. Landw. Versuchs- 
Stationen. xvi. 198. 


Rapid Production of Phylloxera.— LICHTENSTEIN 
states that this pest multiplies so rapidly that nine successive 
generations often occur in the course of three months during the 
summer. Comptes Rendus, August 25th, 1873. 


Remedy against Phylloxera.—MONESTIER, LAUTAND, 
and D’ORTOMAN place on the ground close to the root of the 
infected plant an uncorked tube, containing about two ounces of 
carbon disulphide. The vapour from this permeates the whole of 
the ground near the root in a short time. Unlike the liquid 


itself, the vapour does not injure the plant ; it is, however, im- | 


mediately fatal to the insect ; care must therefore be taken not 
to spill any on the roots of the vine. Nature, viii. 557. 

DuMAS writes commending carbon disulphide as an effective 
remedy against this form of insect life. Comptes Rendus, Aug. 
25th, 1873. 

PETIT finds that the following bodies have considerable power 
in preventing the destructive action of this pest :— 

I. Ordinary coal tar. 

2. Ammoniacal liquor of gas-works. 

3. Lime that has been used for gas purification. 
Plants already attacked were saved by the application or these 
preventives. 

Probably the action here is identical with that of the “ insec- 
tivore Peyrat.” MJoniteur Quesneville, p. 764, Sept. 1873. 


Vermin Killer.—Dore patents the use of the following 
mixture for the destruction of bugs, fleas, ants, &c. and their 
eggs :—- 

Bisulphide of carbon 80 kilogs. 


Petroleum essence. : 3 » 


The liquid is to be applied to urniture, &c. by a brush. Bud- 
letin de la Soc. Chim. Paris, xx. 432. 


§ 5. Fuel, Illumination, Photography, ec. 


Manufacture of Stearine.— Bock states that neutral 
fats consist of small globules divisible into two parts, viz. the 
fat itself, and an outer covering or cell-wall, which consists, in 
the case of animal fats, of cellulose matter, gelatin, fibrine, and 
albumin; in vegetable fats, of cellulose gum and vegetable 
albumin. 


At a temperature of above 160° the albuminoid matters are 














dissolved by water, but not at lower temperatures; caustic alka- 
lies also dissolve them. In the process usually but improperly 
called “acid saponification” the fat remains neutral, no decom- 
position taking place by the first action of the sulphuric acid; 
the cell-walls are however destroyed with more or less carbon- 
ization, and as soon as this is effected the long-continued action 
of hot dilute acid causes the conversion of the fat into glycerine 
and fatty acid. The dark colour of the resulting fat (49°—51° 
being the melting point in the case of tallow) is due to the pre- 
sence of the partially carbonized envelopes of the fat globules 
which, being of the same specific gravity as the melted fatty 
acid, are not separable by subsidence: hence, in order to get a 
white fatty acid, distillation is resorted to. 

The author avoids this distillation process by oxidizing the 
carbonized fat envelopes, whereby their specific gravity is raised 
from about o’9 to 1°3; hence they readily subside and a pure 
fatty acid is obtained. This is then pressed, cold and hot, in 
the usual way. From too parts of tallow, 95 of fatty acid are 
thus obtainable, 2 of these being removed by oxidation and 
washing. The glycerine at 28° Beaumé amounts to 6°67 per 
cent. of the tallow, and is wholly free from organic acids. The 
stearic acid thus produced melts at 58°—60°, and is harder than 
that got by the old lime process; it amounts to 55—6o per cent. 
of the tallow used; the oleic acid is like that obtained by the 
lime process but is richer in solid acids, and commands a ready 
sale to soap boilers and cloth manufacturers. The apparatus is 
cheap, and repairs are not at all costly; the method works as 
well in summer as in winter, and can be applied to vegetable 
fats as well as animal ones. Déingler’s Polytech. Fournal, 208- 


230. 
[Vide Paper by W. L. Carpenter, “ Practical Magazine,” vol. ii. 
p. 215.] 


Manufacture of Stearic Acid without Hot Pres- 
sure.—DEIss employs bisulphide of carbon or other bodies 
possessed of similar properties to give a greater degree of fluidity 
to oleic acid, &c., and hence to cause their more complete sepa- 
ration from stearic acid by pressure. The mixed fatty acids are 
cold-pressed, then melted at as low a temperature as possible, 
and mixed with 20 per cent. of bisulphide of carbon in specially 
constructed vessels: after cooling, the cake is again cold-pressed 
bya hydraulic press. The first cold-pressing may be suppressed 
and the oleic acid completely removed, and a pure stearic acid 
obtained in one operation by adding bisulphide of carbon to the 
crude mixture of fatty acid and then cold-pressing by hydraulic 
pressure. Bulletin de la Soc. Chim, Paris, xx. 432. 


Lubricating Oils. — The last distillates of Virginia 
petroleum are known as vudcan ot/, and have the sp. gr. 
0'87—0'89 ; this is treated with 6 per cent. of fuming sulphuric 
acid in a leaden vat, and is then thoroughly washed with water. 
The product is mixed with 5 per cent. of rape oil. 

Opal oil has the sp. gr. 0°85 — 0°87; this is treated with 
sulphuric acid and mixed with Io per cent. of rape oil. 

For lubricating oils intended for machinery in rapid motion, 
petroleum distillates are objectionable ; resin oils answer well, 
however, when sufficiently purified. 100 Ibs. of dry thick resin 
oil is heated in a pan till thinly fluid ; the heat is then lowered 
and 3 lbs. of fuming sulphuric acid gradually dropped in, with 
constant stirring. After standing for twelve hours the supernatant 
oil is drawn off and thoroughly washed with hot water until the 
water is no longer acid; a dark-yellow oil is thus obtained, 
possessing only a faint odour and no blue cast by reflected light ; 
when mixed with olive or rape oil this answers well for heavy 
machinery. 

Clear yellow oil is obtainable by treating 100 Ibs. of resin oil with 
1 lb. of water ; after shaking, 8 lbs. of hydrochloric acid diluted 
with 10 of water are added; 1 lb. of red lead and 5 more of 
diluted acid are added, and the whole shaken at intervals for 
some days ; finally, the oil is well washed and bleached in sun- 
light. When mixed with one-third part of rape or olive oil, a 
good lubricator for all purposes results, no resin depositing on 
standing ; it can also be mixed with petroleum. 

A mixture of resin oil and rape oil is sold for adulterating 
olive oil. Dingler’s Polytech. Fournal, ccviit. 237. 


Detection of Petroleum Spirit in Coal Naphtha. 
—WATSON SMITH states that the density of petroleum spirit 
being less than that of coal naphtha, detection of adulteration 
with this substance may be accomplished by the hydrometer ; 
if the specific gravity is as low as 0°86, there are grounds for 
suspicion, though Scotch naphthas of this density often occur. 
250 ccs. should be distilled, and all passing over below 115— 
120 collected apart; this fraction should be again distilled, 
collecting all passing over below 85° or 90°. If petroleum have 
been used as an adulterant, if is usually recognizable by the 
odour of this fraction, and in any case by the low density ; if, 
































eo 





however, the density of this fraction do not differ materially 
from that of the bulk of the original naphtha, the sample may 
be considered free from light petroleum spirit. Chemical News, 
XXXVI. 242. 


Preparation of Anthrocene.—Dorsetr patents the 
following process, in which there does not seem to be anything 
novel: the heavy oils left in the still after the lighter oils have 
passed over, are cooled and then filtered through fine metallic 
sieves furnished if necessary with cotton or linen cloths; anthra- 
cene is then left on the filters. Bulletin de la Soc. Chim, de 
Paris, xx. 430. 


Soft Wax for Sealing Letters, etc., without a 
Light :— 


Colophony 3 parts 
Resin Ss 
Suet : ? P _— 
Venice turpentine : PF AN, 
Pulverized carbonate of lime 

a minium ae 


Melt the three first ingredients together, then add the others 
in succession, stirring constantly till cold. Moniteur Quesne- 
ville, 1873, 844. 





Albumin Plates. — CLouzarp gives the following 
formule : 
For collodion :— 
Ether . d : 5° ccs. 
Alcohol at 36°. 80 4 
Gun-cotton . o’7 grammes 


Albumin solution :— 


Finely-powdered gum-arabic 2°5 grammes. 


e milk sugar ‘0 ra 
ms es ammonium iodide 3'0 ye 
bromide 1’o ‘ 


” ” ” 


Dissolve in 40 ccs. of water, and add 100 ccs. of albumen dis- 
solved in acetic acid. Filter before use. 

The plates are well dried before being sensitized, and should 
be exposed to iodine vapour at 18° to 20° for half-a-minute 
before use. 


Nitrate of silver bath :-— 


Water. ‘ ; - go ccs, 
Acetic acid ‘ ; : 12 ‘ 

Nitric acid ‘ : : 4 ss 

Silver nitrate. ‘ 10 grammes. 


Ammonium iodide 

The liquid containing precipitated silver iodide is allowed to 

stand some time with occasional agitation, so as to saturate it 

with silver iodide. The plates should be immersed for 14 
minutes, the temperature being 18° to 20°. 


Developing bath No. 1 :— 


o'lo -. 


Water : : A : 100 CCS. 

Ammonia solution I ws 

Alcohol 2 a 
No. 2 -— 

Water 100 ccs. 


Potassium bromide o'25 gramme. 


No. 1 solution is mixed with three times its bulk of No. 2, 
and the resulting liquor poured upon the moistened plate and 
run off again into a vessel, o°5 per cent. of pyrogallic acid being 
added (0°5 gramme per 100 ccs. of liquor). This is again poured 
over the plate until the development is complete. Sudletin de la 
Soc. Francaise de Photographie, 1873, No. 7. 


Removal of Hyposulphite from Prints. — H. 
GUNTHER states that the excess of “hypo” is best removed by 
washing three times with water alone, and then passing into a 
bath of highly-diluted eau de javelle, or hypochlorite of sodium 
(readily obtained by adding carbonate of soda to bleaching- 
powder solution and filtering). Another washing in pure water 
is required. The “hypo” is thus destroyed and the liability to 
fading due to its presence diminished. Bz//etin de la Soc. Franc. 
de Photographie, 1873, No. 7. 


Toning Prints without Gold.—Bopcers adds to a 
litre of 6 per cent. silver solution 10 drops of ammonia and Io of 
a saturated solution of alum. The prints are then floated for 
from 3 to § minutes on this solution, according to the tempera- 
ture. After exposure, the prints are washed for I5 or 20 
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minutes and then placed in the following bath for from 5 to 10 
minutes :— 


Water . . + litre. 

Juice of five lemons. 

Acetate sodium . R . 15 grammes. 
Powdered alum 75 PA 


They may then be placed in the ordinary toning bath, where 
alum water is substituted for the gold chloride solution (20 drops 
per litre). After 2 or 3 minutes’ immersion, they are washed 
with water and fixed with hyposulphite mixed with alum solu- 
tion (15 drops per litre). Bulletin de la Soc. Frang. de Photo- 
graphie, 1873, No. 7. 


§ 6. Electricity and Magnetism, Telegraphy, &c. 


Submarine Cables.—Sir JAMES ANDERSON calls atten- 
tion to the progress that has been made with regard to the greater 
durability of cables. The loss of cables is chiefly due to the 
following causes:—First, imperfect manufacture, resulting 
formerly from want of good insulating material, and from im- 
proper selection of copper wire as regards its conducting power ; 
good copper wire of one-tenth inch diam. is for electrical pur- 
poses equal to iron wire of one-third inch diam. This fact was 
discovered by Sir William Thompson in 1856, so that cables 
manufactured previous to this date find no advantage from this 
discovery. 

To keep the copper wire in the centre of the insulating medium 
was also mechanically difficult, so that the copper was some- 
times almost visible through the film of gutta percha which 
covered it, and hence the cable was soon destroyed. About this 
time the practice was adopted of testing cables from the com- 
mencement of their manufacture under water and under pressure 
to the time of their being laid. 

Another source of failure was the paying out of the cables 
from a sailing vessel towed by a steamer, sailing ships not being 
readily stopped when an accident occurred. The rude ma- 
chinery employed for paying out cables also frequently led to 
disasters. 

The first Atlantic cable failed chiefly on account of defective 
manufacture, partly arising from the haste and urgency with 
which the work was done, but still more from absence of experi- 
ence. There was no testing under water for fear the small steel 
wire of the covering might rust. Since then small wires have 
been discarded,—large wires, the larger the better, is the princi- 
ple of the day. 

The Red Sea and Indian cables were also laid without 
previous testing under water, and the cables from Cagliari to 
Malta and from Malta to Corfu were most carelessly prepared. 

The want of constant supervision by engineers, exclusively in 
the interests of the purchasers of the cable, has been a great 
cause of defective cables. There may often be minute defects in 
the core itself, or a slightly defective splice which may reduce 
the electrical condition of a comparatively short length ; this 
may easily be raised above the average standard required by the 
contract, by the next length being more carefully manufactured. 
These minute defects must, however, kill the cable in more or 
less time, and the principle is established that every inch should 
be tested in course of manufacture, and rejected if there is any 
irregularity of condition to cause suspicion. There should be 
constant supervision, and a record of all the tests kept for the 
purchasers of the cable from the commencement of the contract 
to its final completion, and continued ever afterwards by the 
purchasers. 

The principal sources of injury to cables are—ist, moving 
water, either currents or tides, chafing the cables upon rocks 
or shingle. Experience has given many costly lessons as to the 
effect of moving water. 

Ten years ago it was generally believed that water had very 
little motion below 50 fathoms, and too fathoms was considered 
a point of great safety. We now know that there are excep- 
tional localities where there is motion in the water at a depth 
of 500 fathoms. The Falmouth cable was chafed and destroyed 
at this depth from this cause. The Channel Islands cable was 
also destroyed from the same cause. The first cable ever manu- 
factured with due regard to the principle of careful supervision, 
testing under water, and being retained quietly in that condition 
until it was laid, was the Malta and Alexandria cable laid in 
1861. This cable was submerged in too shallow water, for many 
miles in less depth than 20 fathoms; the result was the fre- 
quent recurrence of fracture from being rolled_about by the surf ; 
and yet this cable was only finally abandoned last year—not be- 
cause it could not be kept in repair, but because it was too ex- 
pensive to keep in order. These and many other examples have 
established the principle that no cable should be laid without 
first obtaining an accurate survey of the approach to the coast and 




















“? 























landing places, with accurate soundings over the intended route, 
and as much knowledge as possible of the nature of the bottom. 
Currents and anchorage should be avoided, an | where that is im- 
possible, the heaviest cable that can be laid should be provided. 
Heavy cables should be laid out to depths of 400 fathoms, where 
there are tide-ways. Where a current exists, a position should 
be sought for as far removed from it as possible. A great cause of 
injury to cables is the corrosion of the external wires caused by 
moving water or marine vegetation, &c., and this has established 
the general practice of covering the external wires with tarred 
yarn saturated with a mixture of pitch and silica. There is still 
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, by means of these secondary couples. 


| currents are parallel to the axis of rotation. 


great room for improvementupon the present method of protecting 


the external covering of cables. 

Another enemy of submarine cables is the teredo of all kinds ; 
there is one kind which has proved destructive by boring through 
the core, but that has only occurred in shallow water ; there is 


another kind which destroys the hemp in a few months, and is | 


then satisfied to fix itself upon the gutta-percha and remain there. 
Cables have been recovered from depths of 1,200 fathoms with 
all the hemp eaten away, and the core pitted with these marine 
animals. The recovery is then only possible by the strength of 
the external wires. 

All experience points to the value of protection, first, of the 
core, then of the external covering, and if those responsible for 
the safety and maintenance of submarine cables could be allowed 
to dictate the most desirable conditions of safety they would 
select, besides the strongest possible cable, to be manufactured 
and laid with extreme care, a depth of water about 500 fathoms, 
and a bottom of sand or mud; but as this cannot always be 
secured nothing should be omitted in the direction of strength 
and quality. 

Lightning is still another source of injury to cables ; this is, 
however, so readily guarded against that we no longer hear of in- 
jury from this cause; it is said to have destroyedthreecables. The 
core of the Corfu cable was injured by lightning ; the land line 
was struck, and from the absence of any lightning guards, the 
cable was damaged. ‘The Jersey cable was destroyed by light- 


ning, a fault 18 in. long being due to this cause ; anditis asserted | 


that the same cause destroyed the Toulon-Algiers cable, which 
was connected to the land lines without lightning guards. 

It is often said that light cables are to be preferred to the present 
iron-clad type. It is, however, a remarkable fact, that in almost 
all cases, small cables have been found liable to mishaps, whilst 
the heavier the cable the greater is its durability. 

The paper concludes with giving various numerical data con- 
cerning 213 cables in existence upto 1872. Telegraph Fournal. 


Gelatine Moulds for Galvanoplastics.—HANIScH 
glues to a glass plate with copal varnish the gelatine moulds, 
then treats them with solution of tannin to diminish the solvent 
action of water, and plunges them in the silver bath exposed to 
the sun ; a bit of copper bent to a right angle is made to touch 
the mould, whereby silver is thrown down in flakes on the copper, 
and as a brilliant metallic mirror over the surface of the mould ; 
the mould is then withdrawn and dried by exposure to the sun. 
The coating of silver thus formed is an admirable conductor, and 
thus good copies can be obtained even with weak currents. 
Bulletin de la Soc. @ Encouragement, Sept. 1873. 


Process for making the Copper deposited by 
Galvanic action adhere more firmly.—Movucuon pa- 
tents the following device, whereby the metallic deposit of red 
copper is made to adhere so firmly that it cannot be separated 
from the object plated ; the objects are first cleansed on the sur- 
face by being made the positive pole in the bath, then the direc- 
tion of the current is reversed and the copper deposited on the 
clean surface. Bulletin de la Soc. Chem. Paris, xx. 428. 


New Process for thickly covering Metallic Ob- 
jects with Copper.—Oupry patents the following pre- 
liminary treatment : the articles (of cast-iron, malleable iron, zinc, 
&c.) are plunged into a metal vessel containing a warm fatty or 
essential oil and a quantity of finely divided copper, kept in sus- 
pension by continual agitation ; they arethen dried and brushed 
over with impalpable copper dust, and finally placed in the gal- 
vanic baths. By this means it is unnecessary to cover the 
objects with minium, litharge, plumbago, graphite, &c. as is fre- 
quently done before electro-plating them with copper. Audletin 
de la Soc. Chim. Paris, xx. 427. 


Secondary Couples.—PLANTE describes several appli- . 


cations of his secondary couples (plates of lead immersed in dilute 
acid and charged by means of a feeble battery). The electric 
force stored up in a large pair of plates will keep a platinum wire 
half a millimetre in diameter red-hot for 20 minutes, or one-fifth 
of a millimetre diameter for an hour. Matches can be thus 
superseded, from 100 to 4,000 successive lightings of a candle, 
spirit-lamp, or gas-jet being producible without recharging the 

















plates ; the cost of the primary current with which to charge the 
secondary couple is insignificant. Electric bells can be worked 


Comptes Rendus, Aug. 
18¢h, 1873. ° 


Siemens’ Coil.—PELLERIN states that this instrument de- 
velops a good deal of heat, whereby much energy is lost. This 
probably arises from the production of currents through the 
motion of the metallic core. If the core be made of discs of 
insulated soft iron, the effect ceases for the most part, as the 


Comptes Rendus, 
1873, Sept. 1. 


Maximum Resistance of Magnetic Coils.— MonceL 
finds that a given helix produces its maximum effect when its 
own resistance and that of the exterior circuit are in a certain 
numerical ratio ; with a given diameter of helix, the best result 
is obtained when these two resistances are equal. 

The thickness of a helix should just equal the diameter of the 
internal magnetic core, and its length should be from eleven to 
twelve times this diameter to produce the maximum effect. 
Comptes Rendus, August 4, 1873. 


On the Molecular Changes which accompany 
the Magnetization of Iron, Nickel, and Cobalt.— 
W. T. BARRETT finds that bars of these metals can be made 
to vibrate under the influence of a rapidly intermitted electric 
current passing through a helix surrounding each bar. The 
vibrations are so rapid as to cause the bar to emit a musical 
note. Paper read before the British Association, Bradford. 


§ 7. Miscellaneous. 


Paper from Wood.—AusseEDAT patents the following 
process for the disintegration of wood for paper-pulp making. 
The wood is first subjected to the action of high or low pressure 
steam, either with or without the aid of solvents for the resinous 
or incrusting matters (such as alcohol, benzol, essences, glyce- 
rine, alkalies, lime, soda, salts, &c.). The plant consists of an 
ordinary steam-boiler divided into two compartments. The upper 
one contains the small billets of wood to be disintegrated, the 
lower one the water generating the steam. The wood is thus 
transformed into a mass suitable for paper pulp. 

If white paper is required, the boiler is filled with liquid so as 
completely to moisten the wood ; heat is then applied, a yalve 
being at first opened whereby steam is allowed to escape (and 
permanent gases ?). After a time the water sinks to a certain 
level by evaporation ; the valve is then closed, and the heating 
continued, so that the pressure mounts up to several atmospheres. 
Some of the above-named solvents are usually added, preferably 
caustic alkalies or their carbonates. At the end of the operation 
the water is run off from the boiler, and either kept for use over 
again, or subjected to such treatment as is necessary to recover 
the dissolved alkali. 

This process can also be employed for the decortication and 
disintegration of textile matters. Audletin de la Soc. Chim. 
Paris, xx. 429. 


Transparent Paper.— Paper is to be soaked in the 
following composition :— 


Bleached boiled linseed oil . 20 kilogs. 
Lead turnings ; ‘ ; ‘ — oo 
Oxide of zinc : ‘ ; : . Cw 
Venice turpentine . ‘ ° ‘ . 0 


The whole is mixed and boiled for eight hours, then cooled 
and mixed with the following ingredients with constant stirring :— 
White copal . ‘ : : ‘ . 5 kilogs. 

Sandarac ‘ : : a 
Les Mondes, xxxii. No. 5. 
Indelible Ink —ELSNER prepares an ink which resists the 


action of bleaching agents thus :— 


Take equal parts of copperas and vermilion, powder thoroughly, 
sift, and grind the finest portions with linseed-oil ; finally squeeze 
through linen. A thick paste is thus obtained, which can be 
used either for writing or printing on calico or wool. Les Mondes, 
axaxit. No. 5. 


Red Ink.—B6tTGeEr rubs up carmine and silicate of soda, 
and then adds to this mixture a concentrated silicate solution 
till the whole is of sufficient consistency to write well. The pro- 
duct gives a very brilliant ink when dry, and dries quickly. It 
must be kept out of contact of air in a well-closed vessel. 
Chemisches Centralblatt, tv. 480. 















































— ———*+ 


446 THE PRACTICAL MAGAZINE. 








New Explosive.—Muscuamp prepares a trinitro cellu- 
lose by disintegrating hard wood and purifying the cellulose 
with strong caustic soda liquor under a pressure of from three 
to five atmospheres, and then steeping the purified cellulose in 
a mixture of — 


Nitric acid of 1'4 to 1'5 specific gravity, I part. 
Sulphuric acid of 1°80 to 1°84 2 


” ” 


for twenty-four to thirty hours. The product is well washed 
with water after treatment with a dilute solution of potassium 
carbonate (28 grammes per litre) and dried by a centrifugal ma- 
chine and a very moderate heat. It is very explosive, and suit- 
able for blasting, torpedos, &c. Its explosive power may be 
moderated by steeping in a solution of zinc sulphate or starch. 
Moniteur Quesneville, 1873, 2. 834. 


Heat of Combustion of Explosives.—Roux and 
SARRAU have determined the amount of heat yielded by the 
combustion of explosive substances by igniting known weights 
by electricity inside cylindrical iron shells six millimetres thick, 
and having an internal capacity of 270 to 280 cubic centimetres. 
These are closed air-tight by a bronze screw-plug, through which 
pass the insulated wires conveying the current for exploding the 
substances. The bomb is immersed in a copper vessel 0°16 
metre high and o'14 metre diameter, containing about 1°83 
kilogrammes of water and serving as a calorimeter. By the aid 
of a thermometer graduated to tenths of a degree, and capable 
of being read by the eye to hundredths of a degree, the rise in 
temperature of the water can readily be estimated, and after the 
correction for errors of radiation, &c., the heat of combustion of 
the substances is thence readily calculated. Thus the following 
numbers were obtained :— 


COMPOSITION OF POWDER. 


Saltpetre. Sulphur. Charcoal. 


1. Fine hunting powder . ; 9S as WO ns 38 
2. 4, cannon powder . F Se oe MOR a BG 
3. 5, gunpowder . , , FA a. SOG ss. B25 
4. Poudre du commerce extérieur . 72 ... 13... I5 
5. Ordinary mining powder . ~ OR 2 8 ES 


HEAT OF COMBUSTION. 
Weight of 


Calories evolved gas per 

per kilogramme kilog. of 

of substance. substance. 
1. Fine hunting-powder . ‘ ‘ 807°3 re 0°337 
2. ,, Cannon powder . ’ : 752°9 < O'412 
3- 45, gunpowder . : ; ‘ 730°8 P o'414 
4. Poudre du commerce extérieur . 6942 sat 0°446 
5. Ordinary mining powder . : 570°2 saa 0°499 


The numbers in the last column are obtained by weighing the 
bomb after the explosion and then opening it, so that the result- 
ing gases escape, and then weighing it again. The results in 
each case represent the mean of three concordant experiments, 
the mean error in the determination of the heat of combustion 
being less than 0’5 per cent., that in the determination of the 
weight of gas formed being 2 per cent. 

The product of the heat of combustion multiplied by the 
quantity of gas produced is taken by Berthelot as representing 
the relative pressure exerted by a given weight of explosive on a 
constant area including a given volume ; the products obtained 
in the case of the above five powders are nearly identical. Ex- 
perimentally, it was found that the bursting charge was between 
15 and 17 grammes in the case of each variety. 

The maximum work which a given powder can do is, on the 
other hand, measured by the heat of combustion, and therefore 
woo for each kind of powder. Moniteur Quesneville, 1873, 
Dp. 836. 

The same authors have also determined the volumes ot gas 
produced by the explosion of small quantities of various ex- 
plosives in a confined space. Thus with the above five samples 
of powder the following numbers were obtained :— 


Volume of gas 
produced at 


Heat of o° and 760 

combustion. millimetres. 

1. Fine hunting-powder. ; « Sopg =... 23¢ Titres. 
2. 4, Cannon powder . ; . eo «. 2 » 
3. 5) gunpowder. ; ; oo ae Oe 
4. Poudre du commerce extérieur. 694°2 ... 281 ,, 
5. Ordinary mining powder . oo a 


From these data the following table is calculated, the mean spe- 
cific heat of the evolved gases being taken as 0°185, viz., that 
found by Bunsen and Schischkoff :— 














Absolute Pressure 

temperature in 
° atmo- Metre 
combustion. spheres. tons. 
1. Fine hunting powder . : « 4054 ..... BGR... Bre 
2. 4, Cannon powder . : . 4360 ... 4168 ... 340 
3. 5 gunpowder . . » B23T ... Bag «.. 330 
4. Poudre du commerce extérieur . 4042 ... 4160 ... 324 
5. Ordinary mining powder . «+ 9872.0. SFG2 .:., 2zo 


In the same way the authors have also found the following values 
for some other substances :— 

6. Gun-cotton. 

7. Vouges dynamite (75 per cent. nitro-glycerine). 

8. Picrate of potash. 

g. Mixture of 55 parts picrate of potash, 45 saltpetre. 


10, ” 50 ” ” 50 ” 

P Volume at 

o° and 760 

Calories millimetres 

evolved by Weight of gas of gas {per 
t kilog. per kilog. kilog. 

6. Gun-cotton . . 10563 ... 0°853 kilogs. 720 litres. 

7. Vouges dynamite 1290°0 ... o'600_ ,, 106, SR a 
8. Picrate of potash 787°1 ... oO'740 ,, a). 
g. Mixture, &c. . 9163 ... O485 , > Seer, 
10. os . 1180°'2 0466, 329 5, 


Ibid. November, 1873, p. 1007. 


Estimation of Nitro-Glycerine in Dynamite.— 

1. Specimen with inert base (silica, ashes, &c.)—The dynamite 
is exhausted with hot wood-spirit, and the extract evaporated 
over the water bath until its weight becomes constant. 

2. Specimens with active base (resin, nitre, combustible 
matters, &c.)—The sample is first boiled in water, by which 
nitrates are dissolved and the resin collected on the surface ; 
this latter is skimmed off, and the nitro-glycerine separated by 


| means of wood-spirit. The spirit extract is treated as above. 


Bull. Soc. Chim. |2] xix. 496. 


Imitation of Marble on Porcelain.—Lretu and 
MAUGER patent the use of ochres, protoxides, and carbonates 
along with kaolin so as to produce a marbled appearance 
on porcelain, according to the different proportions i Bull. 
Soc. Chim. Paris, xx. 430. 


Use of Silicate of Potash and Soda in Pottery.— 
CONSTANTIN patents the use of liquid silicate of soda at 35° for 
moistening the surface of earthenware vessels, &c., which have 
been already slightly baked ; the vessels are then dried on the 
muffle : for every 100 parts of silicate, 20 of minium may be 
added with advantage, or 5 parts of silica ; the glaze or varnish 
thus communicated is perfectly harmless. Bz. de la Soc. Chim. 
Paris, xx. 431. 


New Mode of Filtration.—J. B. Cooke describes the 
following process :—A flask of about 300 cc. capacity is fitted with 
a perforated india-rubber stopper, through which a narrow glass 
tube of about 6 inches in length is passed for a distance of 1 inch. 
The lower end of the tube is drawn out to a fine point, and the 
other is slightly enlarged in form of a funnel. Into this funnel- 
shaped mouth a small quantity of cotton-wool is gently packed 
for about half an inch, and the remainder of the wool being left 
outside in the form of a spreading brush. To use this arrange- 
ment some water is poured into the flask, and the air expelled 
from the latter by steady ebullition ; the stopper is inserted at 
the right moment, and, when condensation begins, the flask is 
inverted and the tube with its brush of cotton-wool plunged into 
the liquid to be filtered, the latter being contained in a small 
porcelain dish of about 24 inches in diameter. When nearly 
all the liquid has been drawn up, a stream of distilled water may 
be directed upon the precipitate to wash it, and the washing can 
be repeated as often as necessary. The cotton plug is subse- 
quently removed by forceps over the evaporating basin, and the 
end of the tube having been cleansed from adhering precipitate, 
the basin with its contents is dried over a lamp, ignited, and 
weighed. Chem. News, xxvii. 261. 


Detection of Sulphur by the Blowpipe—B. 
TOLLENS points out that an oil or candle flame should be em- 


. ployed for the above purpose, but by no means a coal-gas flame, 


since the latter imparts to a soda bead, placed into the inner cone, 
sufficient sulphur to produce a stain on silver. Ber. der D. 
Chem. Ges. Vi. 593. 

[It has long been known that gas flames cannot be used for 
accurate determination of sulphur when the method employed 
necessitates fusion with oxidizing agents; a spirit-lamp is then 
essential.—Chem. Ed. P, M.] 
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Detection of Grape-Sugar in the Presence of 
Dextrin and similar Bodies.—C. BARForD states that 
grape-sugar solution mixed with some neutral copper acetate 
givesat the ordinary temperature, after short standing,a red preci- 
pitate of cuprous oxide. A dextrin solution remains several days 
unchanged under the same circumstances, but on boiling it yields 
some suboxide. If the solution of copper acetate is mixed with 
some free acetic acid it reduces grape-sugar after a moment’s 
boiling and subsequent rest; dextrin similarly treated is not 
affected. 

The acid must not ‘be in excess. The best solution is one 
which contains 1 pt. of neutral copper acetate in 15 pts. of 
water, and to which 24 per cent. by volume of acetic acid 
(containing 38 per cent. anhydrous acid) has been added. This 
second method is specially well adapted for detecting grape- 
sugar in presence of dextrin, gum, cane-sugar, and milk-sugar. 

Dextrin in solution treated with copper sulphate and caustic 
soda gives aclear blue liquid, which, when the amount of dextrin 
is small (1 per cent. or so), remains unchanged at the ordinary 
temperature, but gives, if the liquid is concentrated, in the course 
of a few hours a red precipitate of suboxide. If heated to boiling, 
however, the mixture gives almost immediately a reddish-yellow 
or red precipitate. 

In very weak solutions little or no re-action appears to take 
place. Zettschr. Ann. Chem. xii. 27. 


THE TRADE AND COMMERCE OF THE PORT OF 
SUEZ.’ 


CIVIL AND COMMERCIAL ASPECT OF SUEZ. 


PROCEED, under this title, to give some account 
of the town and port of Suez, the commerce of 
Suez, the railway system, by which Suez is con- 
nected with the rest of Egypt, the Maritime Canal 
(as having its south terminus at Suez), in its com- 
mercial bearing, and finally the influence the Ma- 
ritime Canal is likely to have upon commerce and British com- 
munications with the East. 

Town of Suez.—Suez is the latest representative of the towns 
which, history informs us, have, from the earliest period, succes- 
sively flourished and disappeared at the Egyptian extremity of 
the Red Sea, according as it became necessary, from the silting- 
up of an anchorage in use, for the craft to remove further south 
for a new one, and thus to "follow the receding head of the gulf. 
There is reason to believe, from the configuration of the shore, 
and position of the present harbour used by the large shipping, 
that this process of removal has attained its limit, and that the 
existing site of Suez, in which I include the land recovered from 
the sea, south of the town as far as the new port, will, for any 
period of time we can practically contemplate, be that of the 
Egyptian Red Sea entrepét best suited for the trade between 
Egypt and the countries about the Red Sea and beyond it. 

It has been sometimes erroneously assumed that the ancient 
name of Suez was Kilziim ; but the site of the Kflziim of the 
Arabs is an irregular mound of earth about seventy feet high, 
until a few years ago, half a mile north, though now nearly con- 
terminous with the northern extremity of the town of Suez. This 
mound is conspicuous from a chalet, built by the late viceroy, 
Said Pasha, which crowns it. In the intervening space between 
this mound and the old north gate of Suez there were no traces 
of ruins, so that Suez, from its commencement, would appear to 
have stood apart from Kilzim. The word Kialzim may be re- 
cognized, from its etymological structure, as an Arabicized and 
not ag ah Arabic word. Al Makrize, in his “History of 
Egypt” (vol. i. p. 16, Boulak, A.H. 1270, A.D. 1854), says that 
Kalsim (plural Kalazim), signifies a strait, or narrow, and 
thence the sea of Koulzoum, from its being narrow and confined 
between mountains ; but that in truth this sea is called Kilzim, 
after the town of that name at its extremity towards Cairo, which 
town, he adds, is now (circa A.H. 820, A.D. 1417) aruin. It has, 
perhaps, been more rightly conjectured that the Arabic word 
Kalziim is a transcription of the Greek xaveua (klysma), “an estu- 
ary” (which the sea in front of the town of Suez, and of the site 
of Kilzim, in fact, forms), with the syllabification and vowels 
changed to suit the Arabic. All that can be gathered from Al 
Makrize for fixing the date of the origin of Suez (p. cited) is, 
that Ibn Taweir, who wrote about A.H. 700, describes the greater 
part of Koulzoum to be still standing. We may therefore con- 











' Report by Consul George West for 1872. 











clude that Suez took the place of Koulzoum about A.H. 750, | 
A.D. 1349. The exact word in Arabic is Suweis,a diminutive | 
form of Sus, a worm, and the name of towns in Morocco, Tunis, | 
and Persia. A local version I have heard of the origin of the 
name of Suweis (Suez) is, that a sheikh, from Sus, in Morocco, 

on his return from his pilgrimage to Mekkeh, from illness, or, 
perhaps, poverty, took up his abode among some fishermen, who 
had formed on the seashore about a hundred yards to the west 

of the present Suez Hotel a small hamlet to themselves for the 
more easy pursuit of their vocation. This sheik having acquired 
credit for sanctity, became known as Es-Siisi, the Susian, and 
the hamlet after him as Es-Sus; and afterwards as Es-Suweis, 
the name which the town into which the hamlet grew also 
retained. The sheikh’s tomb is still shown and venerated as 
that of an early father of the place, which must mean nearly six 
hundred years ago. So strong is the hold of tradition on the 
eastern mind. 

Although in quite early times, when Thebes was the capital of 
the southern kingdom of Egypt, a southern port on the African 
shores of the Red Sea was convenient ; and although the Pto- 
lemies, for a time, in order to obviate the tedious navigation of 
the upper part of the Red Sea, established Myos Hormos as 
their Egyptian port for eastern trade, yet the advantage of the 
site of Koulzoum, in respect of the general trade between the East 
and Egypt, and, through Egypt, with the Mediterranean, was 
finally recognized. After the establishment of Islam, the second 
Khalifeh, Umr, ordered his conqueror and Governor of Egypt, 
Amru ibn el Aas, to connect Fostat, the old site of which ad- 
joins Cairo to the south—by a canal from the Nile—with Kal- 
zim. Al Makrize (v. i. p. 143) says that Ibn Taweir states 
that the Egyptian canal was excavated by Amru when he was 
Governor of Egypt, in the time of the commander of the faithful 
Umr-ibn-el Khattab (son of the preacher), from the Egyptian 
fresh-water river at Fostat, and extended by him to Kilzim at 
the head of the Red Sea, a distance of five days’ journey ; and 
that its purpose was to facilitate the transport of provisions to 
the Hegaz from Egypt at the season of the Nile (from the begin- 
ning of August to middle of November) ; that the Nile boats 
discharged their cargoes at Kialzim, and returned with merchan- 
dize waiting there from the Hegaz and other parts for transport 
to Egypt. This canal, after being in use for about 125 years— 
from A.H. 23 (A.D. 643) to A.H. 150 (A.D. 767,—was closed by 
the second Abbaside Khalifeh Abu Gaafar el Mansur in order 
to prevent provisions reaching the Hegaz, in consequence of a 
descendant of the house of Aly having declared there his inde- 
pendence. Al Makrize further relates (vol. i. p. 16), from Ab- 
dullah ebn el Khurdadieh, that circa A.H. 300 (A.D, 913) mer- 
chants conveyed their goods from Mediterranean ports by sea to 
Fardma, whence they were carried for a distance of twenty-five 
farsakhs by land’ to Kulzim, where they were reshipped for 
Jeddah, India, and China. 

During the rule of the Fatimite Sultans of Egypt, of Salah-ed- 
deen and the successors of his family, the Turkish and Circas- 
sian Mamluks, A.H. 358-923 (A.D. 969-1517), Kalzim, and then 
Suez, must have been emporia of costly trade, since the princes 
of those houses and their dependents were all great patrons of 
Indian and China fabrics ; and so much was the porcelain of 
China in vogue in Egypt and Syria, that every house of respecta- 
bility was not only furnished with it for use but also for orna- 
ment, and it since became the practice for wedding portions of 
brides to be counted in china bowls and dishes ; the quantity of 
china in houses in Cairo, and the custom of breaking it in mani- 
festation of excessive grief is mentioned in the “ Arabian Nights,” 
and I have been told of an instance of a member of an old 
Cairzean family having still 150 large china bowls of hereditary 
descent ranged on shelves round his room. 

After the conquest of Egypt, and with it Suez and the Hegaz, 
in A.H. 923 (A.D. 1517), by the Ottoman Sultan Selim I., the 
country continued to be administered chiefly by Mamluks ; 
customs and tastes remained as before, and also the eastern 
trade through Suez. So jealous were the Turks of this trade, 
that at Constantinople they invariably refused to entertain the 
proposals made on various occasions of renewing the capitula- 
tions by the ambassadors of European courts to allow their ships 
to participate in it. So late as 1784, on the appearance in the 
port of Suez of an Indiaman which the East India Company 
had sent on a commercial venture from Bombay into the Red 
Sea, the ship was boarded by stratagem by the Governor of Suez 
and plundered of her cargo. Among the spoils were the ship’s 
carronades, which, mounted on their rickety old carriages, did 
duty until eight or nine years ago on a battery for saluting and 
for nominally commanding the approach from the south by 
water, or along the shore to the town. Between the years 1517 
and the breaking-up of the Turkish rule and old customs in 
Egypt by the invasion of the country by the French in 1798, 
many naval and military expeditions were sent forth from Suez 
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by order of the Porte to the Hegaz and Yemen, and sometimes 
beyond. Thus in 938 (A.D. 1532), the eunuch Suleyman Pasha, 
Turkish Governor of Egypt, then between 70 and 80 years of 
age, but of proved energy and courage, was commanded by the 
Sultan Suleyman the Lawgiver to construct a fleet of 80 ships at 
Suez, and to proceed with a force of 27,000 men on board of it 
to the assistance of Bahadur Shah of Guzerat, who had claimed, 
by a special embassy, the protection of the Great Sultan against 
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the Portuguese in India, and the Moghul Sultan Humayun of | 


Delhi. 
forthcoming troubles at home, had sent his treasures and valu- 
ables in 300 cases by sea, to be deposited for greater safety in 
the holy mosque of Mekkeh. 

Suleyman Pasha did actually construct at Suez 70 ships, and 
at the end of June, 1538, embarked in them with his troops for 
India. On the way he took Zebid and Aden, which became the 
first possessions of the Ottomans in Yemen. From Aden he 
reached Bin, in Guzerat, but having to re-embark his force at 
the end of a couple of months on account of scarcity of provi- 
sions, returned to Jeddah. Learning there the death of Bahadur 
Shah, he went to Mekkeh, took possession of the 300 cases of 
treasure, embarked them in his own ship at Jeddah, and re- 
turned with the fleet to Suez on the 13th of March, 1539. From 
Suez he proceeded with the treasure to Constantinople, where it 
was appropriated by Suleyman, and suitable honours and re- 
wards bestowed on its captor. 

In 1551, Piri Reis, a descendant of a celebrated corsair family 
and Capidan of Egypt, left Suez in his admiral’s ship, accom- 
panied by thirty galleons, for Arabia and the Persian Gulf, took 
Muskat in the name of Sultan Suleyman, and besieged Hormuz ; 
but, bribed by the inhabitants, and thinking it prudent to retire 
before the Portuguese, he returned with two of his ships laden 
with treasure to Suez. At Cairo, by order of the Sultan, he 
was beheaded for having received the bribes, and his treasure 
confiscated. He was nevertheless a great navigator, and left as 
a monument of his skill and knowledge the only atlas of the 
Mediterranean the Turks, until more recent times, have pro- 
duced. Some of Piri Reis’ ships were afterwards destroyed by 
the Portuguese, and the remainder of them thrown by storms on 
the coast of India. Their commander, Sidi Ali, known also as 
a writer and poet of merit, under the name of Katibi Roumi, 
left Bin with fifty volunteers, and traversing India, Sind, Tur- 
kestan, and Persia, after a journey of three years, arrived at 
Constantinople, where he presented an account of his travels to 
Suleyman, who ordered the three years arrears of pay to be made 
good to him and his companions, and conferred on Sidi Ali a 
place with daily appointments of eighty aspers (Aktches), equal 
to about ten shillings. (Bélini, Hist. Econ. de la Turquie, Paris, 
1865, p. 114.) 

In the time of Sultan Selim II., a more important expedition 
than either of the two preceding left Suez in 1569, under the 
auspices of the great Vizir Mohammed Sokolli (native of Sokol, 
in Bosnia), who, at that time, in order to extend the Ottoman 
power by enabling the Ottoman fleets to pass into the Red Sea 
and Indian Ocean, entertained strongly the project of cutting a 
ship canal through the Isthmus of Suez. He had had some ex- 
perience of the same kind of work in his attempt, just before, to 
unite the Don and the Volga—frustrated before it could be com- 
pleted in execution by the hostility of the neighbouring Cosaques. 
The object of this third expedition from Suez was the conquest 
of Yemen. The control of the expedition was committed to 
Sinan Pasha, Governor of Egypt, who himself ultimately joined 
it and annexed the whole province of Yemen, including its capital, 
Sanaa, to the dominions of the Porte in 1571. 

It was probably this Sinan\Pasha who settled much of the 
land of the town of Suez in Wakf, that is to say, in mortmain, to 
pious uses. The record of the settlement has long since perished, 
but the succeeding governments of Egypt have claimed by pre- 
ne ge to administer the property and to appropriate the 
profits. 

Between the date last mentioned and 1798, that of the occupa- 
tion of Egypt by the French, many warlike expeditions, which it 
would be tedious to enumerate, left Suez. 

The moral of them is that had the French retained ‘possession 
of Egypt, we should certainly have had to encounter a descent, 
on a large scale, from Suez upon India; and that were Suez not 
in neutral hands, neither Adan nor Perim, though good as ports 


By permission of Suleyman, Bahadur Shah, in view of | 





Suez has since acquired a new importance from the develop- 
ment of the overland route to India, and consequent opening of 
the Red Sea and its Egyptian terminal port to British mail 
steamers ; a new activity of a lucrative and peaceful character 
has begun to dawn over Suez. Steam has exerted its all-power- 
ful sway ; and the extraordinary bustle, anterior to Egyptian 
railways, occasioned by the galloping into and out of the town, 
often by torch-light, of four-horse vans of overland passengers 
and the shouting and screaming of the Arab drivers and saises 
(runners), and by the sorting of the mails and cargoes brought 
and despatched across the desert on a thousand camels, in 
from twenty-four to forty-eight hours, was one of the transition 
scenes of the past in the destinies of Suez, once seen to be re- 
membered. 

In 1844 and 1845 a good hotel, since world-wide known, in 
some respects preferable to any other in Egypt, was erected for 
the convenience of the India passenger traffic by the Egyptian 
government, on land embanked from the sea, north of the bat- 
tery before mentioned. It has been under English management 
from the time it was built ; several years ago it was improved 
and refurnished at a cost of £10,000 by the Peninsular and 
Oriental Steam Navigation Company, by whom it is held on 
lease from the Egyptian government. The company, to which 
I may fairly affirm England and India are much indebted for 
the organization of efficient steam communication between the 
two countries, was also the first to cause to be erected, after the 
hotel, in 1849, a commodious and respectable building for offices 
and stores. 

General improvement had crept on slowly till 1860. In that 
year the same company, in aid of their increasing sea and pas- 
senger traffic to and from Suez, erected a powerful condensing 
apparatus for the purpose of supplying its vessels with potable 
fresh water at Suez ; and subsequently, in 1862, a large ice-mak- 
ing machine with accessories, and in 1863 a steam washing 
machine, a capacious workshop, and stores for their increasing 
requirements, on ground granted to them, free of cost, by the late 
viceroy Said Pasha, and partly reclaimed from the sea at the 
foot of the mound of ancient Kilzfim. Other buildings also 
began to appear along the sea-front of the town after 1860. The 
walls and gates of the old town gradually disappeared bit by 
bit. At French suggestion, and in connection with works under 
French superintendence, broad streets were traced and Euro- 
pean dwelling houses and various tenements and shops built on 
the outskirts of what was previously the town of Suez. The 
Messageries Impériales (now Maritimes) Company erected 
houses and rows of dwellings (since become tenantless) for their 
mechanical superintendents and workmen. The area of the town 
was by 1868 nearly doubled, and the population quadrupled. 

Enhanced Value of Land.—The most surprising of the transi- 
tory effects of steam and trade upon the town of Suez was the 
increased value they impressed upon land, which, from being 
granted free by Government for building purposes, acquired in 
desirable situations a value of as much as 150 Egyptian piastres, 


| or £1 10s. gd. the square metre. Such land, from the decreasing 


of observation, could prevent the passage of ships in or out of | 


the Red Sea. 

There may still be seen at Suez the house from which the first 
Napoleon set out on his reconnaissance of the Isthmus, in order 
to add the stamp of his intuitive genius to that of the great 
Sokolli on the project of the canal which the indomitable ener- 
gies of M. De Lesseps have brought to a conclusion, to the prac- 
tical advantage of which all Europe and great part of Asia now 
bear unreserved testimony. 


population, has since fallen to a nominal value, and landed pro- 
perty generally become unsaleable ; but rents have by no means 
fallen in the same proportion, of which I found conclusive proof 
two years ago in an endeavour to obtain a new location for Her 
Majesty’s Consulate. I was asked from £120 to £160 a year for 
houses of very moderate exterior and comfort, built by the 
Messageries Company and others towards the back of the town; 
I could not then obtain for £100 a year a moderate set of unfur- 
nished apartments in the Messageries Agency on the north face 
of the town, though I offered a bonus ot £50 to the outgoing 
tenant. I am now located in the same building at a rent, in- 
cluding that of offices, of £132 a year. 

The British Indian Submarine Telegraph Company for a 
house partially two-storied, covering a surface of 67} ft. by 
524 ft., cut up interiorly into small rooms with narrow passages, 
&e., roughly finished inside and out, and situate at the back of 
the town, pay £350 a year, under an agreement of 1869. 

From the hotel towards the north-east extremity of the town, 
the late viceroy, for a width beginning at Io and increasing to 
50 yds., embanked in the foreshore from the sea, which afforded 
space for the railway to be carried along that front of the town to 
the very entrance of the hotel, and on the town side of the lines 
of rails for several large structures to be placed. 


TRADE AND COMMERCE, 


The records ot the Suez Custom House being inaccessible, it 
is very difficult to form a correct estimate of imports and ex- 
ports. I can, therefore, do little more than enumerate the 
several articles of produce or manufacture of which the trade of 
Suez consists. Almost exclusively confined to the ports in the 
Red Sea, Jeddah is the principal point of communication, for 
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although mail steamers and others do bring a certain amount of 
produce from India and China direct, consisting chiefly of indigo, 
shawls, silks and chinawares, the great bulk of the produce of the 
East which finds its way to Suez is brought to Jeddah in the 
first instance by the vessels which bring pilgrims annually from 
India, the Straits, and the East generally to that port, and thence 
re-shipped and brought to Suez almost exclusively by the Khe- 
dive postal steamers, although at times, especially during the 
season of the pilgrimage, other vessels from the coast of India 


assist in the traffic. 


Ata rough estimate, I should say that an average of not more 
than 250,000 packages of all sorts, not exceeding 50,000 tons of 
goods, representing a total value of about £1,000,000, passes 
through the Suez Custom House, both ways included, in the 


course of the year. 


One of the reasons why it is impossible to arrive at a correct 
estimate of imports and exports is, that many packages are 
allowed to proceed free of duty on the presentation of a raftieh, 
or permit, proving that duty has already been levied on them at 


some other port in the Ottoman dominions. 


Thus the produce 


of India or China on being landed at Jeddah pays import duty 
to the Porte there, and is not therefore liable to a further duty 
on being landed at Suez after re-shipment from Jeddah ; of these 
packages record is but indifferently kept, which fact may tend to 
bring my estimate below the mark. 

The following is a list of the several articles of which this 
trade consists, the most bulky portion of which is the natural 


produce of the respective countries. 


Thus while Egypt sends 


large quantities of corn and pulse to the Hegaz and the Yemen, 
coffee, gums, resins, henna, senna, kelp, mother-o’-pearl shells, 
charcoal and hides form the more bulky portion of the cargoes 
brought from Sonakin, Hodeida, Jeddah, Yambo, and el Wedge 


to Suez. 


IMPORTS. 


Abayats (woollen cloaks made 
in the Yemen and Hegaz) 

Agates 

Almonds 

Aloes 

Aloes wood 

Animals, Wild 

Aristolochia (in Arabic, Raz- 
wand) 

Asses, the white breed of the 
Hegaz and Yemen, very high- 
ly prized 

Balsam 

Basil 

Birds, live 

Bizrbat (vegetable ivory nuts 
used for turning into beads) 

Butter, in jars 

Camwood (in Arabic, Beckhem) 

Cardamoms 

Carpets, Persian 

» Yemeni 
Hambel) 

Cashoo (in Arabic, Kaad Hindi) 

Cattle, horned 

Charcoal 

China wares and fancy work 

Cinnamon 

Cloves 

,» oil of 

Cochineal 

Cocoa nuts 

Coffee 

Colocynth 

Coral, black (in Arabic, Yous- 
sur) 

Coreze, wood for making pipe 
sticks 

Cotton, raw 

», manufactured in India 
(in Arabic, Melayat) 

Cowries 

Cubebs (in Arabic, Cababi Cini) 

Dates, dried 

Date cake 

Deffr-hood (the horny mem- 
brane of a sea-shell, used for 
making inlaid work) 


(in Arabic, 


Giraffes 
Gum, Arabic 
Gunny bags 
Henna 
Herbs, dried 
Hides, buffalo 
» camel 
3, OX OF COW 
Holingan (Arabic), a wood used 
for dyeing yellow 
Honey 
Horns, ibex 
» Thinoceros 
Horses 
Indigo 
Ivory 
Kelp (Alkali) 
Kossoo, or Capso, an Abys- 
sinian medicinal herb 
Lif, a white fibre used in baths 
Mats 
Mother-o’-pearl! shells 
Mushrooms, dried 
Musk 
Muswak (Arabic), short pieces 
or sticks of fibrous wood 
used for making paint 
brushes, tooth brushes, &c. 
Myrrh 
Nutmegs 
», from Abyssinia, of in- 
ferior quality 
Olibanum 
» of inferior quality 
Ostriches 
» feathers 
Pepper, black 
Pickles 
Pigments 
Preserves, sweet 
Raisins 
Rattans 
Reeds, for making pens 
Rhubarb 
Rice 
Rose leaves 
Rose, oil of 
Sandal wood 
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Silk manufactured from India Tin plates | 

», Yemen Tobacco, or Tombac (Persian) | 
Skins, fish - i (Yemeni) 

» goat and sheep Tortoise-shell 
Spices, sundry Turmeric 
Sponge Twine, made of rushes 
Sugar Wax, bees 
Tallow Zouroumba (Arabic), a root 
Tamarinds used to cause liquids to fer- 
Tea ment 
Tin 
EXPORTS. 

Alkali Nuts 
Alum Olive oil 
Antimony Ononis Spinosa (in Arabic, 
Books Ooud Arrh) 
Caps, Fez Paper 
Carpets Petroleum 
Cheese Preserves 
Cherry stones, kernels of (in Pulse, chiefly beans 

Arabic, Mahleb) Quicksilver 
Cochineal Resin 
Copper, cut in small pieces Rice 

» vessels made Saffron 

Coral, red Sarsaparilla 


Cotton seed 
» Stuffs, from Europe 

a » from Syria 
Crockery 
Figs 
Fire-arms 
Fruit, dried 
Glass 
Goat skins, for water carriers 
Grain, chiefly wheat 
Groceries 
Hardware 
Iron in bars 

» in rods 

» hoops 
Lead in pigs 

» red, minium 

» White, ceruse 
Lichen, probably Orchilla (in 

Arabic, Shaibeh) 
Matches 
Nails (Iron) 


In two or more instances, as in the case of rice, sugar, &c, it | 


Shoes, made 
Silk stuffs, from Europe 
» from Syria 

Soa 

Socks, made 

Soda 

Spirits 

Sugar, refined 

Sulphur | 

Sweetmeats 

Turpentine Pa 

Thread, gold 
» Silver 

Tin plates 

Valerian (in Arabic, Simbel) 

Venetian beads 

Verdigris 

Walnuts 

Wood, principally deal planks 

Woollen stuffs, from Europe 

from Syria 


” ” 





will be observed that the same articles have occasionally been 
both imported and exported. This arises from the fact that | | 
although such articles are the produce of India, and are brought | 
to Suez from Jeddah or from India direct, they are likewise the 


produce of Egypt, and are hence occasionally exported. Cochi- 
neal does not certainly come under this description, but the 
quantities are small, and, in the case of exportation, I think ex- 
In the case of tin plates this also happens, probably 
from the fact that the relations of the natives of Suez are more 
easy and more frequent with India, through Jeddah, than they 
are with Europe, and hence that articles of English manufacture | | 
are sometimes brought into the country in small quantities from 
India instead of coming direct from England, where, having no 
correspondence or means of offering any guaranty, native mer- | 
| 
| 


ceptional. 


chants might be expected to send the value of the article re- 
quired in advance, a system of barter always extremely repulsive 
to the Oriental mind. Such cases may be rare, yet, having as- 
certained that they do occur, I have recorded them as indicative | | 
of a peculiar circumstance connected with the trade of Suez. 

Domestic Trade.—The domestic trade of Suez consists solely 
in articles of daily use and consumption, and is exclusively a 
trade of retail ; the import and export trades are carried on by 


agents and representatives of 
most part in Cairo or at Jeddah. 


The shopkeepers obtain their supplies of articles of European 


produce and manufacture chiefly 


indeed, it may be said that the shops at Suez are supplied in 
most instances by establishments of the same description at | 
The articles sold or obtainable may be described | 


those places. 
as follows :— 


Ready-made clothes, boots and shoes, haberdashery, cotton 


and woollen fabrics, stationery, 


and edible produce generally, such as meat, fish, poultry, vege- | 


merchants established for the | 


from Cairo or from Alexandria ; 


hardware, crockery, groceries, | 











Drugs Senna tables, fresh and dried cheese, preserved meats, fish, &c.; there 

Fans of palm Sesame is generally a good supply of what are termed in French “ comes- 

Fly-whisks of palm Shawls tibles,” or oilman’s stores, in the place ; but the greater part of 

Ginger Silk, raw such supplies come from France or the South of Europe, in- 
2 3M 
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cluding stock fish, French beans, maccaroni, olives, caviar, &c., 
which are consumed in large quantities by the natives of 
Southern Europe. This retail trade is almost exclusively in the 
hands of the Greeks, although the natives also have small shops 


in which the articles of daily consumption among natives are | 


obtainable. There is no dearth of such provisions at Suez, but 
it may be said of everything that the choice is more limited, the 
quality generally inferior, and the prices higher than they are in 
other parts of Egypt—a fact which is easily explained by the 
peculiar position of the town of Suez, and the utter barrenness 
of its environs ; and of imported articles generally, that their 
cost is from 30 to 50 per cent. above the prices at which they 
are obtainable in retail at the ports of Southern Europe. 

Market Prices —The Suez markets‘are fairly supplied with 
corn, meat, poultry, fish, and vegetables, though at prices some- 
what higher than those of Cairo, and I will now cite the cost 
and quality of the principal articles of food. 

According to a calculation I made in 1870, wheat of the same 
Egyptian kind as then quoted at 39s. a quarter in London, cost 
at the rate of 50s. a quarter at Suez, against 45s. at Cairo. The 
present rate at Suez is equal to 44s. a quarter, at Cairo 415. a 
quarter ; I cannot find a quotation for London prices of Egyptian 
wheat at this time. Flour made from Egyptian wheat at Suez 
sells by retail at 3¢. a pound; but flour from Egyptian wheat 
will not serve for fine bread, which is madeat Suez or elsewhere 
in Egypt of European flour (chiefly Hungarian), which is im- 
ported in barrels of 290 Ibs. each, and sold by the barrel at Suez 
for rather less than the country flour ; the reason why the other 


is dearer is that the customary demand is for small quantities of | 


it, and that the people of Egypt usually take their own corn to 
the mill. 

For legs and shoulders of mutton grazed on the desert (where 
there are always here and there, in the watercourses, small 
patches and tufts of stunted roots of plants), large-boned and 
lank, but of fair flavour, I pay at the rate of Is. per lb., against 
74d. in Cairo ; for fowls, of which a person with a good appetite 
could eat two at a sitting, Is. each ; for turkeys, good, Ios. to 15s. 
a-piece; geese may be bought for 3s. Of vegetables I may 
quote French beans, tod. a pound, against 6d. in Cairo ; cauli- 
flowers are as high as Is. each; potatoes from Marseilles and 
Malta by the canal, 4@. a pound, about the same price as in 
Cairo. 

The Red Sea abounds in fish, many remarkable for size, 
teeth, and voracity; some interesting to the naturalist only ; 


and to return at similar intervals; a monthly departure from 
Jeddah for Hodeida and Massawa being timed to correspond 
with every alternate arrival at and departure from that port. I 
need hardly say that these vessels have entirely superseded the 
native buggalows or coasting vessels, with their large and pic- 
turesque latine or settee sail ; these vessels are now seldom seen 
of large size in the Gulf of Suez. 

There are no regular cargo-carrying vessels of any other than 
French and Austrian nationalities that come to Suez, and these 
are exclusively those belonging to the Messageries Maritimes 
and the Austrian Lloyd’s companies, which last-mentioned 
company had established a regular monthly line of steamers 
between Constantinople and Jeddah, under an agreement with 
the Turkish government, which agreement has lately been trans- 
ferred to the Khedive postal steamers. Occasionally an Austrian 
or an Italian sailing vessel comes to Suez with a cargo of coals, 
to return in ballast through the Maritime Canal to some port in 
the Mediterranean for orders. 


RETURN OF BRITISH SHIPPING AT THE PORT OF SUEZ IN 
THE YEAR 1871. 
Direct Trade in British Vessels from and to Great Britain 
and British Colonies. 
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others a good acquisition to the table. Fifteen-feet sharks have | 


been caught in the harbour, also skate eight feet in width, 


weighing 180 lbs. Of the edible varieties of fish, the price of | 


the better sort is about Is. a pound. Among the best is the 
rock cod (Arabic, Kousher), resembling in taste and surpassing 
in delicacy, but not in firmness, its namesake of the Atlantic. 
A flat fish called the moorgan and grey mullets are also of good 
quality. Prawns, much exceeding in size the English variety, 
being from Is. 3d. to 1s. 8d. a pound ; and crabs, about the size 
of a lady’s hand, long-legged, with light blue-tinted shells, are to 
be had for a shilling a dozen; a fish, called by the French the 
borade, a sort of bream, brought by railway from the Lake 
Timsah, where it is plentiful, is also obtainable at Is. per pound ; 
turtle soup might also be occasionally tasted at Suez if there 
were culinary “artistes” there to cook it ; soles are rarely seen. 

At Suez also may be occasionally obtained gazelle, hare, quail, 
desert grouse, and royal curlew ; as also, but very rarely, the 
ibex, or mountain goat ; and teal, wild duck, and even snipe, 
brought in from Cairo during the season, are all occasionally 
obtainable at prices greatly raised since the introduction of 
European cookery. 

Banks.—The only banking establishment at Suez is a branch 
of the Imperial Ottoman bank. 

Exchange.—The rates of exchange are ruled by those of Alex- 
andria, which are subjected to an addition of 1 per cent. in 
favour of the bank. 


SHIPPING AND NAVIGATION. 


It is impossible to form even an approximate idea of the value 
of cargoes brought to Suez by the several vessels coming to this 
port; the bulk of such cargo is destined for conveyance zz 
transitu; nor do any vessels come here in ballast seeking 
freight. In the course of the year 1871 about 7,000 tons of coals 


were landed at Suez from British sea-going vessels, exclusive of | 


the coals brought here in vessels of other nationalities, in barges 
from Port Said, and by railway from Alexandria. I estimate 
the total quantity of coals brought to Suez in the course of the 
year 1871, by all means, not to exceed 25,000 tons. 

The coasting trade is almost exclusively in the hands of the 
Viceroy, whose vessels, known as the Khedive postal steamers, 
are appointed to leave Suez once in every fortnight for Jeddah, 





Indirect or Carrying Trade in British Vessels from and to 
other Countries. 
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It will be necessary here to remark that in the foregoing 
tabular statement the figures entered in the columns for tonnage 
| represent the register tonnage of the vessels entered and cleared, 
| and not the exact amount of cargo carried, which I have found 
| it utterly impossible to ascertain. 
| Lhe Harbour of Suez.—The natural harbour of Suez, known 
| as the Suez Roads, is the best harbour absolutely in the Red 
| Sea. It is formed by a spacious bay, which bites four miles into 
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the land, to the west just south of the town, and is so ample 
that it would contain a thousand ships of any draught and ton- 
nage, and so safe from winds and currents that, within my ex- 
perience of thirty years, no accident has happened to a ship in 
it. The Admiralty chart of the harbour, a small copy of which 
I have the honour to annex, will show its position and relation 
to the town and surrounding objects. The greatest length of 
the harbour is about eight nautical miles in a direction N.E. 
and S.W. The headlands at each extremity of the shore round 
the bay, 15 statute miles (124 nautical miles) in circuit between 
them, are, on the south, Adabieh Point below Ataka, and, on the 
north, the Suez Hotel. From the hotel and south side of the 
town runs, southerly, for 24 miles, closing in the harbour for. that 
distance on the east, a gravelly sand-covered spit, a mile wide 
at its commencement, and tapering to a point. 14 mile south of 


its point there juts out from the Arabian shore a tongue of land | 


called Gad el Marakeb, with its extremity in a line south of the 
Suez Hotel, and it is this tongue of land which, practically, 


closes in the harbour, and forms the north limit of its entrance. | 


The opening across, from the point of Gad el Marakeb to 
Adabieh Point, is about four miles N.N.E. and S.S.W. The 
channel of entrance to the anchorage through that opening is, 
N.N.E. } N. and S.S.W. ¢ S., and affords a free passage for the 
approach from the south, which all ships must take, of 14 mile 
wide. Between the east side of the spit mentioned and the 
Arabian shore north of the tongue the sea flows up to before the 
town of Suez, offering a passage, and along the north face of the 
town berthing places, for small steamers and light craft, and 
afterwards expands into the lagunes, which terminate five or six 
miles further on to the north, the Gulf of Suez. 

The harbour, as will have been understood from the descrip- 
tion of it, and can be seen from the chart, is thus exposed to 
southerly and south-easterly winds only, which prevail at inter- 
vals during the winter, but are rarely violent. 
water over the whole area of the harbour varies from four to 
nine fathoms, excepting on some small patches marked on the 
chart ; a large one in the centre, forming the western limit of 
the channel of entrance to the anchorage, being buoyed. On 
this patch of coral rock and hard sand His Highness the Khedive, 


with the intention of erecting thereon a fort which, inconnection | 
with another on Gad el Marakeb and a third on Adabieh Point, | 


would have completely commanded the Suez Roads, caused to 
be lodged a quantity of stone from a quarry on the Ataka range, 


opened in connection with the works at the new port; and | 


although the work has been discontinued in deference to the 
views of the Porte, a small island has thereby been formed, 
which now serves as a more permanent mark indicating the 
shoal. At one time the project seemed to be entertained of 


erecting thereon a lighthouse, which would, I think, be undesir- ' 


able, as vessels coming from the south and steering straight for 


it would be far more likely than they now are to run on the end | 


of the Adabieh spit, which consists of a low sandy shoal pro- 
jecting about 23 miles from the rising ground on the mainland, 
one mile of which, at least, is under water. 
harbour affords good, even, holding ground, and at the anchorage 
there is a depth of water varying from five to seven fathoms. 
Ships get into and out of the harbour with safety in all winds at 
all times of the tide by day or night. 


Lights and Lighthouses.—The northern half of the Red Sea is | 
now very.well lighted. There are four fine and well-appointed | 


lighthouses built and maintained in a very efficient manner by 
the Egyptian government, besides which there is a large floating- 


light vessel anchored at the extremity of the spit, on the Asiatic | 


or eastern side of the entrance to the Suez roadstead, which is 
so placed as to lead vessels straight up to the anchorage without 
having to alter their course for many miles before they reach 
Suez ; it is indeed a straight course from the first lighthouse on 
Zafaraneh Point, a distance of 50 miles from the Suez Roads. 
The lighthouse at Zafaraneh, on the western coast of the Gulf 


of Suez, consists of a massive stone-built tower, erected on an ele- | 


vation of about 14 feet above the high-water level of the sea ; the 
tower, which is round and widening at the base, is itself 82 feet 
high from base to vane. The light is a powerful fixed white 
light, the illuminating apparatus is dioptric or by lenses of the 
first order. 
until it “dips,” or is lost sight of by disappearing behind the 
horizon, although it is reported as visible from the deck of a 
vessel at a distance of only 14 miles. A coral reef, with only 
2 ft. to 6 ft. of water upon it, extends 14 mile S.E. from the light- 
house, and although close to the outer edge of this reef there are 
10 fathoms of water, it is not prudent for vessels to pass within 
3 miles of the beacon, from whence the course is straight to the 
anchorage in the Suez Roads. The position of this light, as 
shown by Moresby’s Chart of the Red Sea, is lat. 29° 6’ 20” N., 
long. 32 
given on the Admiralty chart. 


The depth of | 


The bottom of the | 


It is visible in our clear atmosphere, in fine weather, | 


44’ E., but this position is not exactly the same as that | 


The second light in order after passing the floating-light vessel 
| at the entrance of the Suez Roads is on the Ras, or headland 
of Gharib, also on the western coast of the Gulf of Suez, in 
lat. 28° 21’ N., long. 33° 7 E., at a distance of about 50 miles 
south of the Zafaraneh light. This light is raised on an iron 
framework, consisting of three stays, painted fed, and is also 
placed on an elevation raising the light to a total height of 165 ft. 
above the level of the sea. It is a fine powerful light of French 
construction, and is visible from a distance of 20 miles. 

The next light, or third in order from the Suez light, is that 
on Ashrafi or Ushraffee reef, at the northern entrance, and on 
the western side of Jubal Strait, in lat. 27° 47’ 33” N., long. 
33° 42’ 18’ E. This is a revolving white light, attaining its 
greatest brilliancy once every minute, the illuminating ap- 
paratus being also dioptric or by lenses of the first order. It is 
raised on a structure of open iron work, 14oft. high from base 
to vane, the light itself being 125 ft. above the level of the sea ; 
the surface of the reef is a-wash at low water. This light 
should be seen in clear weather from a vessel’s deck at a distance 
of 18 miles. 

The fourth light is on a reef, called by the natives Aboo-l- 
Keisan, but known as the Daedalus reef. This reef is situated 
nearly in the middle of the Red Sea, about 207 miles S.S.E. 4 E., 
of the Ashrafi lighthouse. There is no anchorage nor shoal near 
it, the water being very deep all round close to its edge. The 
reef itself is oval in shape, about 5,000 ft. long, N.W. and S.E., 
by 1,800 ft. wide, and its surface is almost always under water. 
The lighthouse is placed 200 yards from the south-eastern ex- 
tremity of the reef; it isa structure of iron, partially open, 7o ft. 
high from base to vane. The light, which is a fixed white light. 
being at an elevation of 61 ft. above the mean level of the sea, is 
visible in clear weather at a distance of 14 miles. . The illumi- 
nating apparatus is dioptric or by lenses of the second order. 

These several lighthouses are managed and maintained en- 
tirely by the Egyptian government, the lighthouse keepers being 
mostly Englishmen ; and vessels entering any Egyptian port of 
the Red Sea measuring 800 tons or under are charged at the 
rate of 2 pias. (4°922d.) per ton, and those exceeding 800 tons, 
Turkish measurement, are charged 1 pias. (2°461d.) for every 
ton in excess of the first 800 Turkish tons. 

There is, however, a great anomaly in the mode of collecting 
| these very heavy dues, by which a vessel coming to Suez from 
| the south and returning in the same direction pays for them 
only once, whereas the charge is made against a canal-going 
| vessel every time she leaves Suez in either direction, whereby 
| she is made to pay twice as much for the use of these beacons 
| as a vessel coming from the south and proceeding no farther 
north than Suez. 

A reduction of 5 per cent. is made in favour of regular postal 
| steamers. 

Vessels of war are exempt from light dues, and so also are 
| small vessels measuring less than 10 tons Turkish. 

| _ The measurement of a vessel is ascertained by converting her 
legal and official measurement into Turkish tons of 792 okes, or 
22 cantars of 98 lbs. (742 English) each. 


| AGRICULTURE. 
} 
| 


Although it may be well said that the environs of Suez offer 
no field for rural pursuits, it is nevertheless a fact that an 
attempt has been made of late years to cultivate a small tract of 
| land about a mile and a-half west of the town, where there is a 
slight depression of the surface of the desert, covered with 
| about 100 acres of alluvial deposit, which appears to have been 
| washed down by rain torrents from higher land north-west of it. 
| This land, as well as others adjoining it, is cultivable with irri- 
gation. Indeed, part of it is only a few feet higher than the 
water in the fresh-water canal. On more than one occasion I 
mentioned the circumstance to the Khedive, who, on the com- 
pletion of the new railway, towards the end of 1868, ordered, 
with a view to the irrigation of the land in question, a cut to be 
made to it from the end of the canal by the people who had 

been employed on the construction of the railway before they 

were allowed to return to their homes. Since then a not alto- 
gether unsuccessful attempt has been made to cultivate this part 
of the desert, the water being raised. for the purpose from the 
cut mentioned by two movable steam-engines. This cultivation 
is being effected for a member of the Viceroy’s family under the 
direction of the governor of Suez. This cultivated space, although 
yet devoid of trees or shrubs, forms a pleasant oasis, and last 
year yielded a tolerable crop of barley, Indian corn, and clover. 


POPULATION AND INDUSTRIES. 


Population of Suez.—The population of Suez is much mixed ; 
| in the bazaars may be seen natives of Turkestan, India, Persia, 
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Turkey, Syria, Arabia, and Egypt, of nearly every part of the 
Red Sea, of Africa, of Greece, and of most European countries, 
yet there is a population proper to Suez of native race ; neither 
Egyptian nor Arabian in feature, but partaking of the two ; men 
of good stature and strength, and capable, when well paid, of 
doing, without over fatigue, a hard day’s work. The women are 
more square and larger featured than those of Egypt, and fall 
short in figure and comeliness of those of Cairo and the larger 
towns of the Delta. The ratio of mortality is estimated at about 
5 per cent. of the population per annum ; but this is not severely 
felt, as four-fifths of the deaths are among infants and children 
under fifteen years of age. The population has generally 
suffered severely, owing to insufficient drainage, when epidemics 
come ; fortunately they are rare. 

In 1840 the population of Suez was roughly estimated at 
3,500. In 1859 it was considered to amount to about 4,000. 
The estimate of the population made in 1868 by the Suez water- 
works managers for their distribution of water was 16,000. By 
the census taken last Mohammedan year, terminating 9th 
March, 1872, the population of Suez including the new port, 
known as Suez and its dependencies, was estimated to be 11,400 
natives, with an addition of about 1,600 Europeans and foreigners 
—total, 13,000. Since then there has been a farther falling off 
in the numbers of the native population, owing to the gradual 
cessation of the works. 

The area of the town has, as above stated, nearly doubled 
since the two first-mentioned periods, and the number of dwell- 
ing houses increased in still greater ratio. 

The causes of such increase of population and area were as 
follows : The completion of the railway from Cairo to Suez, at 
the commencement of 1859, not only brought many new people 
in its train, but facilitated the furnishing of supplies to the town. 
The establishment by the French Messageries Impériales Com- 
pany, on the extension of their operations into the Indian and 
China Seas, of offices, stores, and large workshops at Suez, was 
attended with a considerable following of French, Egyptian, and 
other persons. The construction, begun in 1862, and finished 
in 1866, of the dry dock and its immediate accessories in the 
harbour, also brought many workmen to Suez. Towards the 
close of 1863, the fresh-water canal was completed to Suez, and 
furnished an unlimited supply of fresh water, of which the town 
had stood much in need, having been previously dependent on 
two scant springs on the Arabian coast, two hours’ distant from 
Suez, one on the African shore, a day’s sail south, and upon such 
water as could be brought by railway, or, before the existence of 
the railway, even on camels (eighty-four miles) from the Nile. 
Indeed, without the fresh-water canal, it would have been im- 
possible for the population of Suez to have grown beyond six 
thousand souls. Previous to the completion of the railway, 
there was in the town a regular water market, where the 
Bedouins were accustomed to sit with their skins of brackish 
water on the ground before them, to be haggled for by pur- 
chasers like any other marketable commodity. The scarcity of 
water at Suez was then at times so great, that a skin of it, in 
quantity from six to eight gallons, which sold ordinarily for ten- 
pence, attained, under pressure of demand from pilgrims or 
other sudden influx of people, as high a price as four shillings. 
For eleven years I thought myself fortunate in being able to 
obtain my supply of drinking water from the tanks of Bombay, 
or from the river Ganges at Calcutta, by favour of the steamers 
from those ports arriving at Suez. The making of the maritime 
canal, with its terminal works in the harbour of Suez, was the 
last extraneous cause of considerable addition to the population 
of the town. The increase of population itself, however, from 
the causes mentioned, necessarily occasioned new wants and new 
demands for services, and so in its turn became a fresh cause of 
increase of the number of inhabitants. 

_ On the completion of the several works mentioned, the neces- 
sity for the presence of many of the persons employed at Suez in 
connection with their construction ceased. The completion of 
the Maritime Canal was followed by the abandonment of Suez as 
its Eastern home port by the Messageries Company, which re- 
duced its establishments at Suez to a single sub-intendent. The 
company preferred to take its ships through the canal to its chief 
workshops at La Ciotat, near Marseilles, and to maintain its 
means for effecting minor repairs to its vessels passing the canal 
at Port-Said on the Mediterranean, which saved it the cost of 
sending coals, stores, and other material through the canal to 
Suez, a cost that would have been the more considerable now 
that the Canal Company has raised its rates for transit through 
the canal by 40 per cent. 

_ The new port is still, as I shall further on describe, progress- 
ing, but its construction was long since systemized by machinery 
in a way to call for little manual labour ; under all these circum- 
stances, the population and prosperity of Suez receded from 
their previous high scale. European shopkeepers and artizans 








complained that they could no longer make a living, and for the 
most part have gradually gone away. At this date I should say 
that the population of Suez barely exceeds 10,000, 

The future of Suez depends mainly upon whether the Egyptian 
government adopts a policy for encouraging the growth, between 
Egypt and the East, of private commerce and of the carrying 
trade by Egyptian shipowners, both of which might, I think, in 
private hands, under wise and liberal,measures, acquire increased 
development. Since, in 1870, the Egyptian government took 
over the whole of the interests and steam-shipping of the Azizeh 
Company, the carrying trade of the Red Sea with Egypt has been 
virtually in the hands of the Egyptian government. Even be- 
fore that change, the company was far too much under the con- 
trol of the government to be prosperous. The possession and 
working of these steamers, as practically a government monopoly, 
is opposed to the success of private enterprise in the same field ; 
although the government may not interfere directly with the pur- 
chase and sale transactions of commerce, its hand is felt in its 
control over freights ; and trade will not flourish as it might do 
so long as any one of its complex but united operations is tram- 
melled by undue interference. It is perhaps not unreasonable 
to suppose that a vague feeling of jealousy of interlopers, were 
the field for a local carrying trade in the Red Sea known, may 
in its degree account for the non-publication periodically of de- 
tailed reports of exports and imports passing through the Suez 
Custom House; I say in its degree, because Eastern govern- 
ments are, as a rule, averse to statistics, which they are conscious 
have an effect unfavourable to their system of personal govern- 
ment. There were times, as suggested by the historical retro- 
spect of Suez towards the beginning of these remarks, when more 
intercourse between India and Egypt, both directly and through 
the intervening ports of the Red Sea, subsisted than at present. 
The wants in many respects of the people of Egypt, Syria, and 
Western Turkey, and of India, might admit of being reciprocally 
supplied. Egypt is well placed as a dépdt for Eastern supplies 
to the Mediterranean, if Egyptian merchants knew how, or were 
encouraged to take advantage in that respect, of their excellent 
position. The story is as old as the time of Alexander the Great, 
and his founding of Alexandria. Egypt, indeed, might become, 
within its limited Mediterranean sphere, what Great Britain by 
commercial enterprise has become to the whole world. It has 
never yet, that I am aware, occurred to the Egyptian govern- 
ment to send a commission to India to examine on the spot, and 
report upon what kind and amount of trade might, with due 
facilities, be brought about between Egypt and India, though it 
is to be presumed it might reckon on the attainment of infor- 
mation of so useful a tendency on the ready offices of Her 
Majesty’s Indian Government. 

Should these possible improvements in commerce be realized, 
Suez might quickly recover its late transient prosperity, and 
more, because, besides its excellent position and port, its climate 
is healthy, and since the filling of the Bitter Lakes, perhaps 
slightly cooler and softer than previously in the summer time. 

Employment of the People.-The people of Suez must from 

time out of mind have earned their livelihood partly by fishing, 
partly by working on shore or afloat, in shipping and landing 
goods from the vessels in the roadstead, and partly in navigating 
the coasting craft employed in the carrying trade of the Red 
Sea. 
The skilled labour of the place is of the roughest and most 
primitive description, and may be said to be confined to house 
building of the roughest sort—carpentry, and smiths’ work ; the 
construction and repairing of the native craft affording the 
greatest source of employment ; and tin-men, whose chief occu- 
pation consists in tinning and mending copper vessels, and 
making small tin utensils in use among the natives. Since the 
influx of Europeans, and the great demand for skilled labour, 
caused by the works completed and still in progress, the native 
skilled labour somewhat improved; but it may be safely said 
that Suez has never been, nor is it ever likely to become, remark- 
able for the development of any special handicraft. 

An injudicious mode of increasing the revenues of Egypt 
weighs heavily, and I may say injuriously upon Suez, where the 
sources of industry are so few. I allude to an ad valorem duty 
of 12 per cent. levied upon the produce of the sea. This tax, 
which is farmed, effectually prevents the natives from pursuing 
the calling of fishermen. Italians, Maltese, and Greeks, are 
indeed more skilful than the natives ; but, I have no doubt that 
the mode in which this tax is levied—by retarding the sale of 
the fish to the consumer—renders the pursuit of the fisherman, 
as a means of subsistence, doubly precarious. 

The distance between the town and the roadstead was one of 
the principal sources of labour ; and at the time of the pilgrim- 
age, still affords a considerable amount of employment, and gives 
occupation to a large number of native cargo-boats. The dis- 
tance between the town and the anchorage, along the nearest 
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line of passage for boats, is four miles, with generally a head 
wind returning from the roadstead, and at times also an adverse 
tide running at the springs as much as two miles an hour. 

These impediments practically increase the distance and loss of 
time. A four-oared boat cannot make the passage to the ship- 
ping and back in less than two hours. Native passenger-boats 
with a couple of hands, w ith sail and towing, will take three 
hours. When there is a heavy sea on from the southward, it is 
not safe for small boats to venture in the open harbour, nor can 
lighters or cargo-boats remain alongside the vessels in the roads. 

The larger native crafts used for “taking off and bringing on 
shore cargo cannot be reckoned to make more than one trip a 
day, or three trips in two days, between the shipping and the 
town, except, perhaps, in the long days of summer. The cost of 
hire of such vessels gave a rate of Is. 6d. per ton for lighterage 
between the town and the shipping, for goods delivered along- 
side the ship or the custom house quay. 

For some years, in the case of cargo and passengers by the 
British and French mail steamers, the inconvenience of the pas- 
sage to and fro was (as it still is in the case of the Khedive postal 
steamers) in a manner reduced by the use of small steamers for 
passengers, and of large cargo lighters carrying from 30 to 100 
tons each, aided by tug vessels, for cargo. What was gained by 
this system in despatch was so at a slight sacrifice in cost, for 
the cost of lighterage by it was estimated to amount to 2s. a ton. 
It was not until the works hereinafter described under the head 
of “ Public Works Section,” Port Ibrahim and the inner port, 
became practically available, that a remedy was found for the 
tiresome sea passage to the anchorage. 

Rates of Wages.—It may be interesting here to give some 
instances of the rates of labour at Suez, w vhich will help also to 
give, inversely, an idea of the cost of livi ing, since it is in a great 
measure that cost which regulates wages. 

The hours of work in the summer time are from 6 A. M. to 
6 P. M., with halfan hour for breakfast, and two hours, from 12 
to 2, for dinner and rest : thus reducing the hours of work in the 
day. to 91; in winter, the hours of rest are shorter, and the 
working hours are reduced to about 9 ; at the dock, however, in 
order to avoid to a certain extent a too great exposure to the sun 
of their men, who are principally Europeans, Messrs. Dussaud 
commence work in summer at 5 A.M., and prolong it until 
7 P.M., allowing 4 hours, from 11 A. M. till 3 P. M. in the middle 
of the day, which thus leaves Io hours a day for effective work. 

By the term European in the subjoined scale of wages are to 
be understood Maltese, who, as artizans, count for Europeans, 
French, Italians, Germans, people of Southern Austria, and the 
more skilled Greeks. 

Rates of payment per day (these rates for European artizans 
are usually reckoned in francs, and for natives in piastres ; both 
are converted below into shillings.) 
Carpenters, European, per day. ; 8s. 
If sent to a ship in the harbour they must be 

provided with transport by boat from the 

town, which may absorb one or two hours of 
work a day, or by a donkey along the railway 
to the new port, and thence to and from the 
ship by boat, taking three-quarters of an hour 
each way. It is customary to allow the time 
so spent in the morning in the day’s labour, 
but not the time required in the evening for 
the men’s return to Suez; the alternative 
condition being to feed the men and keep 
them on board until the work in hand is com- 
pleted. For a long job the daily rate of pay 
may be arranged at, per day, from 
Carpenters, ‘native (Egy _— at per day 
Smiths, European 
(For a long job the same reduction as in 
the case of carpenters may be assumed.) 
Smiths native (Egyptian), at per day 
Bricklayers and stonemasons :— 

European, at per day . 55. to 6s. 

Native ‘ ; ; ; . 38 todas. 
Labourers, native, at per day : 25. 

(Such’ as dock labourersin E ngland, usu ually, 
if on board ship getting also a meal, 
though not stipulated for.) 

Labourers, for coaling ships, at per day 

(Also a meal as in last case.) The cost of 
coaling ships in the harbour by boats 
from the sea front of the town, distance 
about four miles to ship, is about 3s. per 
ton delivered on board. 

Labourers on shore employed about building, 

digging, carrying, &c., at per day . 


6s. to 7. 
38. to 5s. 
8s. 


38. to 5s. 


2s. 6d. 


10d. to 14d. 




















Servants—as cooks, table servants, and grooms, 
for European houses (without clothing or 
food, though they generally manage to eat 
their master’s provisions), per month 

Servants for native houses per month, where 
they are not required to be so clean, ’skilful, 

careful, or regular, as in European — 
per month 

Servants, female, European, per annum . 

Servants, native, Egyptian (Moslemah)—as 
nurses, ladies’ maids, with board and lodging, 
per month : 

Servants for washing, per day . : 

But it must be understood, with reference 
to the above rates of wages, that the peo- 
ple of the country manage to pay their 
servants, and for labour, less than Euro- 
peans do. 

Donkey and boy, fora shortride . 

Donkey and boy, per day, or for a distance of 
ten miles and return ; 45. 


Besides the artizans above enumerated, may be mentioned 
tailors, shoemakers, and others not of importance in the kind of 
labour entering into the resources of Suez, as looked at by foreign 
governments. These classes work at a lower rate of wages than 
those specified above, and as between European and native 
members of them, with a like gradation in scale. 

It is not easy to estimate correctly the total amount of labour 
of any particular kind available at Suez. Under ordinary cir- 
cumstances the supply, if insufficient, of a skilled kind, could be 
reinforced from Alexandria or Cairo, and of an ordinary cha- 
racter, from the Egyptian villages. 

In the excavation and rough work near Suez, as well as in 
other parts of the Maritime Canal, people flocked in consider- 
able numbers from the villages and towns of Egypt ; but for all 
work requiring judgment and skill, labour was imported and in- 
vited by the Canal Company from the South of Europe. Messrs. 
Dussaud fréres, in building the dock, new port, government 
house, and other works at Suez, have also considered it advan- 
tageous to employ chiefly European labour. The Messageries 
Impériales and the Peninsular and Oriental companies have 
mostly employed European artificers, and only availed them- 
selves of the labour of the country for work not handicraft, as 
porterage and coaling ships. The Egyptian Government em- 
ploys Europeans (principally English) at Suez, chiefly as engi- 
neers and lighthouse-keepers, other work they manage to get 
done in an inferior and often in an inefficient way by natives. 

Local informants, to whom I have addréssed myself at Suez, 
estimate the skilled labour of the kinds undermentioned at present 
available in the town as follows :— 


£2 Ios. to £4. 


10s. to 30s. 


£24 to £36. 


16s. to 218. 
2s. 6d. 


5a. 





| 





| | 
European. Native. | Total. 
Carpenters . . as 30 50 
Boat-builders and caulkers . a . a oe 35 
Smiths and boiler-makers . 2) a a 
Smiths and riveters . | a.™ - 
Bricklayers and stonemasons. a 
(these vary greatly in number) § 3° ad 80 
Labourers (ordinary), about é | — 400 400 








These numbers of course vary from time to , time, according to 
the demand. 





PUBLIC WORKS AND BUILDINGS. 


Buildings in and near the town of Suez.—The hotel already 
alluded to, known as the ‘‘ Suez Hotel,” occupies, as seen from 
the approach to the roads and the anchorage, a most conspicuous 
position in the town of Suez. Situated at its eastern extremity, 
close to the creek or narrow arm of the sea leading from the 
roadstead and embouchure of the Maritime Canal, past the town 
and the establishment of the Peninsular and Oriental Company, 
at the foot of the mound of Kilziim, it has become, for several of 
the commanders of vessels frequenting Suez, in connection as to 
its bearings with the Suez light vessel, a landmark for the ap- 
proach to the roads. It is a large, square, whitewashed build- 
ing, consisting of a ground floor and upper storey, measuring ex- 
ternally 200 ft. by 120 ft., with an internal courtyard, or open 
space, in the centre, 100 ft. by 60 ft. ; a sort of modern caravan- 
serai, with dining rooms, offices, stores, &c., on the ground floor, 
the saloon and bed rooms being on the first floor or second 
storey. 

Moving westward along the railroad, the first European-built 
house is that occupied by the agent for the Peninsular and 





























4 . pattern of neatness and order, affords an excellent example to 
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Oriental Steam Navigation Company ; it is built much on the 
modelof the hotel, but on a smaller scale, showing a frontage 
of 110 ft. to the railway, and running back 100 ft. with a 
central court 50 ft. by 45. The lower part of this building is 
used as offices and stores, the upper floor being the private 
dwelling of the company’s agent. ; - : 

Adjoining these premises to the west is the British Post Office 
and dwelling of Her Majesty’s packet agent; this was also built 
by Europeans, and shows a neat front towards the railway of 
45 ft., running back parallel with the premises occupied by the 
agent for the Peninsular and Oriental Company. ; 

Continuing to follow the line of railway, the next conspicuous 
building is that of the Egyptian post-office ; it is a good-sized 
building, 50 ft. square, standing alone—neither very imposing 
in appearance nor commodious in design, but conveniently 
situated, and affording tolerable offices ; it stands in an open 
space, at the back of which are the offices of the Suez Custom 
House, and to the westward of which is a row of warehouses at 
right angles with the railway ; at the back of these warehouses, 
and next in order, is an open space in front of the principal 
mosque of Khaseki Sultan (a favourite consort of Suleyman or 
of Selim II.) : 

Then comes, built in 1863, the large and commanding pre- 
mises for residence and stores of the Messageries Impériales 
company (now Messageries Maritimes), which, consequent on the 
removal of their establishments from Suez, are let out in apart- 
ments, yielding, although only partly occupied, a rent of about 
£800 a year. ; 

We now come to the new custom house yard or inclosure, 
for depositing the bulk of the local cargo landed at Suez ; this 
space covers an area of about 25,000 square feet, without 
shed or warehouse of any kind, it not being thought necessary 
to place the goods under cover, no doubt in some instances to 
their injury. : ¢ a 

The next premises are those of the former Egyptian Azizie 
Steam Navigation Company, called, since its transfer in 1870 
to the Egyptian government, the “ Posta Khedivia ;” these pre- 
mises are built on a scale much inferior to that of the Message- 
ries agency. 

Beyond these, and well back, leaving a good esplanade in 
front to the north, stands the new and imposing government 
house, built for the Egyptian government, at a cost of 800,000 fr, 
(£32,000), by Messrs. Dussaud fréres, who also built the dock, 
were engaged upon the intended forts, and are still working on 
the new port. This building in size and style—though some- 
what marred in external effect by want of elevation, and perhaps 
too decidedly French in style for the locality—is by far the most 
imposing edifice that Suez has yet seen ; it consists of two sub- 
stantial wings, united by offices, and a spacious entrécourt, 
covering, in all, a space of 333 ft. by 133 ft. Each wing is 


133 ft. by 83 ft., and consists of two storeys, counting as one of. 


them the ground floor. 

To the northern front of this edifice the Suez railway station 
platform has been transferred, and to the adjacent part of its 
ground floor the railway and telegraph offices. The western 
wing is appropriated to the personal accommodation of the 
governor, and the eastern wing to that of the divan and govern- 
ment offices. ‘These large offices for the administration of local 
affairs suggest that the viceroy thought Suez likely to continue 
of importance commercially, and to acquire increasing interest 
for Egypt. He has undoubtedly in his power the means of 
benefiting Suez in both these respects. 

In 1866 H. H. the Khedive granted a concession for the distri- 
bution to the town and its appurtenances, including the harbour, 
fresh water from the fresh-water canal, to a company under 
French management, which has erected, for the purposes of its 
concession, on the borders of the fresh-water canal, at a distance 
of about a mile in a straight line from the old gate of the town, 
a system of water works, with filters and with steam pumps for 
high service, on really a very creditable scale, at a cost, as I 
have been informed, reaching £30,000. I had the honour to 
report the completion of these works in my general report of the 
4th of July, 1869. ‘The water company has not proved a success 
financially, owing to the disinclination of the townspeople to 
pay for the cost of high-service pressure, or even of laying on 
the water from the mains for house service, but that, I should 
think, will be remedied with the growth of confidence and pro- 
sperity. In the mean time, the water works continue to afford 
a restricted supply, and to contribute so far to the sanitary and 
social improvement of the town and greater convenience of the 
port. The surplus water is used for irrigating, at the water 
works, a successful vegetable garden of about ten acres, which 
adds advantageously to our kitchen supplies. 

It would not be just to omit mention, among the establish- 
ments of Suez, of her Majesty’s military hospital, which, as a 








local institutions for the like purpose, if they would only profit 
by it. There is, however, a habit among Eastern official people 
of not caring to admire what is not their own, or I might have 
something to say of Egyptian opinion of it. It has been stated 
in Suez that the Viceroy’s government would like to take it over, 
but I am not justified in attaching weight to the rumour. Per- 
haps its being constructed of wood is thought to expose it to 
too much risk of fire. The situation of the hospital is on a 
dry plateau seven feet above the level of the water in the fresh- 
water canal; it is close, but not contiguous, to the ground occu- 
pied by the water works, on their south-west ; it has, therefore, 
an ample command of water under any circumstances. There 
is no healthier spot near Suez, The designs of the several parts 
of the hospital, for wooden buildings, are admirable, and could 
only have been surpassed by the use of a more permanent and 
better protecting material ; built upon cast-iron footpieces, with 
a clear space of three or four feet for a current of air under its 
floors, the slightly increased temperature due to wood by day is 
relieved by greater coolness at night, and the hospital is now 
under such favourable circumstances as regards ventilation, that 
in the cool season, when it is only really likely to be required, it 
cannot be considered unsuited for the climate, though I must 
add, in truth, that it is too hot in summer. 

The French have also a permanent hospital, built of stone, 
situated on the line of the Messageries works to the west of the 
town. Its position is by no means so good as that of the 
“Victoria” hospital. It is badly constructed, and is now greatly 
in want of repair. I have obtained the following particulars 
concerning the French establishment. It was built from funds 
contributed as follows :—- 














Francs.| £ 
By His Highness the Khedive . 25,000 | 1,000 
By the Imperial French Government. . 6,000 240 
By the Messageries Impériales . . ‘ -| 6,000 | 240 
By the Compagnie Universelle du Canal Mari- 
time : ; - ; P 15,000 600 
By Messrs. Dussaud fréres 10,000 400 
By the French Colony -|. 4,250 170 
62,500 2,650 


The ground of the inclosure in which the hospital stands, 
measuring 7,242 square metres, equal to 8,644 square yards, was 
also given by the Khedive. 

The building was commenced in July, 1863, and finished in 
August, 1864. It cost 47,595 fr—Z£1,890. It comprises on the 
ground floor a saloon, a dispensary, a kitchen, a laboratory, and 
3 sick wards for 6 beds each ; and on the upper floor 3 wards 
for 10 beds each, 1 ward for 4 beds, and 1 for 2 beds; the two 
last-mentioned are private, for persons who pay higher rates. 
It thus contains.54 beds, with all the materials necessary for 
them. 

The furniture of the hospital was presented by the Imperial 
Ministry of the Marine. The sick are tended by the Seurs du 
Bon Pasteur. They have a separate lodgment, which cost 
19,000 fr. (£760), from the funds subscribed as above. The 
charges to patients are—tst class, in private wards, from 8 to 12 
fr. (6s. 4d. to gs. 6d.) a day; patients in the common wards, pay- 
ing for themselves, 5 fr. (4s.) a day ; in common wards, patients 
from Foreign Consulates, 4 fr. (3s. 24d.) a day; in common 
wards, for patients from the French Consulate, 3 fr. (2s. 5¢.) a 
day ; common wards, for military or naval patients, 5 fr. (45.) a 
day ; attendance, medicine, food, and washing included. The 
regular administration of the hospital dates from the Ist of 
September, 1867 ; from that date to the end of June, 1870, were 
admitted as patients :— 


French non-official persons ; ‘ ‘ 240 
French soldiers returning from Cochin China 248 
Austrians ‘ ; , : 178 
Italians : , ‘ rn aaa ; 129 
English ‘ ‘ ‘ é . : 17 
Various. F P ‘ ‘ ‘ : 95 
Total admissions for 2 years and 9 months 907 


which is at the rate of 330 a year, or 274 per calendar month, and 
of a fraction less than 1 a day. 

As to the average time of detention of patients in the hospital, 
I have no further data than that it consisted of an average daily 
number of 15 patients present together. These patients, I am 
also told, may be reckoned as paying, on the average, 4 fr. per 
diem, which gave the average daily receipts from patients of 
60 fr., which, again increased from the garden mentioned below, 
gave during the period referred to a total of from 70 to 80 fr. 
earned daily by the hospital. 
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for reduced sickness in the winter months, though I had these 
hospital details from good authority. 

The medical service is rendered by one doctor, who received a 
salary of 2,000 fr. (£80) a year from the French Government ; 
but since the war this has been abolished, and the resident 
French Médecin Sanitaire is expected to attend the hospital in 
addition to his other duties, without receiving any extra stipu- | 
lated allowance for sodoing. Five Sceurs du Bon Pasteur attend 
the sick wards, under the instructions of the surgeon and the 
guidance of a Supérieure, for which service an annual allowance 
of 4,000 fr. is made by the French Government. 

Part of the spare ground belonging to the hospital is culti- 
vated as a vegetable garden, at an expense of £4a month, fora 
gardener, who is, in addition, lodged and fed at the hospital. 
At present the water for the irrigation of the garden is to be paid 
for to the Water Company, but the Khedive, in the event of his 
taking over the water works, has promised to supply water to the 
hospital gratuitously. 

I would respectfully suggest that the preceding summary of 
the French Hospital at Suez is not uninstructive as to the con- 
ditions on which a foreign hospital may, when required, be suc- 
cessfully maintained in the East. 

It is right, however, that I should add that since the period 
to which these data refer, local circumstances have so much 
altered, in consequence of the reduction in the number of Euro- 
pean residents at Suez, that they are no longer applicable to the 
existing state of things, that the hospital, from having had a 
thrifty appearance, is now in very great want of repair, the 
garden is neglected, and the funds of the establishment are so 
much reduced that an appeal was lately made to the residents of 
Suez to raise a small amount to enable them to effect such minor 
repairs as had become absolutely necessary. 

There is likewise in the town and close to, but not adjoining, 
the Government House, maintained by the Viceroy’s Govern- 
ment, a native hospital, consisting of some ground-floor rooms, 
closed by shutters only, round an open court, and not remark- 
able for conveniences or cleanliness. It is open to all comers 
with the sanction of the government medical officer ; but the 
natives of Egypt, particularly of the poorer class, have not yet 
acquired confidence in European therapeutics, and the pallets of | 
the hospital are seldom filled from the local population. The 
government exacts payment of 8 pias. (Is. 7a.) a day, if the 
patient can afford it, which may also help to make the hospital 
unattractive. Several natives of India have been received into 
it at the rate mentioned, on my application. 

In concluding my description of the town, I must express my 
regret at not having been able to attach to this report plans of 
its old and of its improved state. Should I, however, obtain 
copies, I shall have the honour to forward them in illustration 
of this report. 

Port Ibrahim, or the Inner Port.—This port, when completed 
to the extent already sanctioned, will be, in respect of its capa- 
city and of the solidity of its work, of a character entitling it to 
rank, as an artificial port, only after the principal artificial ports 
on the northern side of the Mediterranean ; and on account of 
its position, in the spacious harbour of Suez, at the head of the 
Red Sea, deserves attention, not less from a political than from a 
commercial point of view. 

Its commencement was the dry dock; and as I have fre- 
quently had occasion to note that misconception exists regarding | 
the origin and cost of this dock and of subsequent additions to 
it, I may as well, before proceeding to describe the several works 
in detail, record the true history of their origin and development. | 

After the success of the experimental navigation by steam of | 

| 
| 


My idea is, that this sum is too large, and subject to reduction | 


the Red Sea, originally undertaken by the Indian Government 
in 1837, had demonstrated the necessity of adopting perma- 
nently that mode of communication between England and India 
for mails and passengers, and contracts to that effect had in 1842 
been entered into with the Peninsular and Oriental Company, | 
one of the first wants perceived by the company was means for | 
effecting repairs to their ships at Suez, in the absence of which | 
an accident happening to a ship in the Red Sea, it might be | 
close to Suez, requiring exposure of the lower part of the hull, 
could not be repaired nearer than Bombay, and if of a nature to 
prevent the further navigation of the ship, could not be repaired 
at all without great danger and risk. 

The company for eighteen years pressed this subject on the 
attention of the Egyptian Government without practical result. 
It was always considered that as the Egyptian Government pro- 
fited from the overland transit pecuniarily and politically, it should 
bear the expense of providing in the harbour of Suez what was 
requisite for the accommodation of the shipping connected with 
the transit and Eastern trade. The means proposed were, at | 
first, a gridiron, on which ships could be hauled up, which would 
have cost little ; then a floating dock, which would have cost 


| law of the 3rd of July following, and confirme 


more; and lastly, a permanent dry dock, which was to cost 
most. 

Dry Dock.—At length the Messageries Impériales Company 
appeared as competitors in the field of navigation east of Suez, 
and quickly caused to be undertaken by the Viceroy of Egypt a 
permanent dry dock, which was not less necessary for the con- 
venience of their ships than for that of all other ships navigating 
the Red Sea and frequenting the port of Suez. 

The Messageries Company obtained a concession of the 
French Postal Service between Suez and China and other parts 
of the East in June, 1861. The concession was approved by a 

d by Imperial 
decree of the 22nd of the same month. The company engaged 
to perform the service required of it with twelve steamers, of 
power in the aggregate equal to 3,625 horse-power, to be ready 
in three years from the date of the decree. 

As Suez, which, in consequence of its convenient connection 
with the Mediterranean, would be the home port of the company 
for its new service, was, for the company’s purposes, entirely 
bare of resources except its natural harbour, the directors of the 


| company lost no time in taking steps to secure the erection and 


occupation of the spacious offices and stores on shore, which 
have been already mentioned, and in bringing to a successful 
issue the question of the dock. This was in 1861, and the Mes- 
sageries Company, perhaps then like the rest of the world, had 
not sufficient faith in the completion and practicability of the 
Maritime Canal. If the canal project should fail, the dock 


| would be always to them indispensable ; if it succeeded, a large 


sum would have been laid out by the Viceroy, but the dock would 
still be a good and useful work for the Egyptian Government to 
possess at Suez. And I cannot say that this alternative reason- 
ing, looking to the number of Egyptian steamers in the Red Sea, 
the number of large foreign steamers frequenting the harbour of 
Suez, the increased requirements which may be the result of the 
use of the canal, the extension of which the trade of Suez may be 
susceptible, and the important works since added to the dock, 


| was unsound. At least it is better that Egyptian money, albeit 


borrowed, should have been spent on fine and enduring works 
of this kind, which will continue to be useful long after the ex- 
penditure on them shall have been forgotten, than in vain pursuits 
devoid of profit or utility, and in lath and plaster palaces. 

The Messageries Impériales Company send no steamers to 
Bombay, and have only a branch line to Calcutta ; their main 
line to consist, under the terms of their contract, of four steamers, 
each of from 400 to 500 horse power, is between Suez and Sai- 
gon. For the repair of these vessels, the only available port for 
some time (the floating-dock at Saigon was built later) was Hong 
Kong ; and the directors of a French company were perhaps 
excusable, if they wished to avoid, as far as they could, incurring 
obligation for assistance in the conduct of their enterprise to the 
government of their British rivals. The directors, therefore, in 
concert with the French Representative in Egypt, which is to 
say,in concert with the French government, addressed themselves 
to Said Pasha, then Viceroy of Egypt, who agreed to expend 
6,000,000 fr. on the construction—under the exclusive direction 
of the Messageries Impériales Company—of a dock, and some 
~~ works they thought necessary, on the scale asked for, 
at Suez. 

The studies and examination of the ground for this dock were 
begun in 1861, by Monsieur Stcecklin, an “Ingénieur des Ponts 
et Chaussées” of France, called to Egypt by the Messageries 
Impériales Company, with the concurrence of the late Viceroy, 
Said Pasha. After the plans and “ Cahier des Charges,” or pro- 
posed agreement with a contractor, prepared by Monsieur Stoeck- 
lin, had been approved of at Paris, his Highness, in 1862, con- 
tracted with the Messageries Impériales Company to build it for 
7,000,000 fr. The Messageries Company employed as their sub- 


| contractors Messieurs Dussaud fréres, who, having carried out 


successfully works of a similar nature at Cherbourg, and at Mar- 
seilles, offered every moral security for the efficient execution of 
the contract, which was to be carried out under the immediate 
supervision of Monsieur Stoecklin. In the course of the work a 
further sum of 14 millions of francs was paid to Messieurs Dus- 
saud fréres by the Egyptian government, in commutation of 
native labour, which was to have been furnished by the Viceroy 
to the contractors, but was not found to answer ; these amounts, 
with some other items, made the whole cost of the dock to 
amount to about £350,000. The dock was finished in 1866, under 
the present Viceroy, and the excellence of the work vindicated 
the choice of Messieurs Dussaud fréres by the Messageries 
Company for its execution. The soil excavated for the dock 
being deposited around it formed good ground, with its surface 


| a metre above high-water mark, for the dock-pumping engine- 


house, and the requisite buildings. The dock is 410 ft. long, by 
go ft. wide at the top, and 4oo ft. by 70 ft. on its floor. The 
width between the entrance piers is 80 ft, The dock is closed 
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by a floating caisson, which can be shifted 20 ft., so as to reduce 
the length of the dock to 390 ft. when required ; this arrange- 
ment will save proportionate power and time in pumping the 
dock dry when used with its reduced length, and also allow of its 
being used at its reduced length when the outer grooves for the 
caisson may require repair. The axis of the dock is W.S.W. and 
E.N.E. This direction of the dock has determined that of the 
subsequently laid out quays and “moles” of the port. At first it 
was intended merely to extend quays right and left of the dock 
entrance, to afford accommodation on the south of the entrance 
for the government, and on the north side of it for commerce. 
This idea was afterwards improved into that of an outer basin, 
with a central “mole” or jetty, in order to increase quay room. 
Subsequently, by command of the Khedive, Messieurs Dussaud 
fréres submitted a design for a port capable of receiving an un- 
limited expansion without interference with the use and symme- 
try of the completed portion of it, while a new portion was being 
added. By their courtesy I am enabled to append a plan and 
section showing the principle of their design ; the portion of it 
definitely adopted according to a contract concluded I am in- 
formed, by His Highness with Messrs. Dussaud at the beginning 
of the year 1870, and the portions actually completed and in 
hand. 

The principle of the design is this, viz.: that the half “mole” 
described as the north jetty, can be completed to the width of 
the completed “ mole,” and a second basin be formed outside it 
with a side entrance like the present side entrance, which would 
then form a passage between the head of the new “ mole” and 
the quay in front of it, as in the case of the present completed 
“mole ;” and so on to any extent of repetition. The outer side 
of the half “ mole” was to be left with a rough stone slope to 
break the wash of the sea, and to facilitate its completion to the 
full width of 100 metres when required. The present arrange- 
ment contemplates only the enclosed area, and the completion of 
the portion for the purpose of a deep shipping port. The outer 
sea-walls enclosing this area on the north-west and south sides, 
with the wall of the entrance in the centre of the west side,are com- 
pleted as enclosure walls without terre-plein on them. The open- 
ing of 190 metres (210 yards) at the west end of the north wall 
is to be closed by a continuation of that wall. The eastern quay 
and the quay walls of the central “mole” are completed for their 
whole length, and the space between them filled in for 400 yards 
from the base of the “mole.” The whole of the water area is to 
be dredged to a uniform depth of 7 metres (23 ft.) at the lowest 
tides, which will give 9 metres (29 ft. 6. in.) at the highest tides, 
and a mean of 8 metres (261 ft.). The coping of the quays is 
1 metre above the 9-metre level of the highest tides ; the stone- 
work, so far as it has proceeded, is well done, in the style of the 
Joliette at Marseilles. Solid as the quay walls are in the early 
part of the work, a portion of them built to the top slid out at 
low water from the pressure of the dredged wet silt thrown in 
behind them to form the terre-plein. In order to obviate the 
re-occurrence of such an accident, the bed of rubble on which 
the blocks are laid, forming the wall, has been since protected 
by an outside row of blocks in front of this rubble just below the 
front foot of the wall, and extra width has been given to the 
foundation blocks, by laying another block internally lengthwise 
against each two of them ; no part of the wall has given way 
since this plan was adopted. It is in favour of Suez, for this sort 
of quay work, as compared with Alexandria, that the weather is 
generally steadier at Suez, and the water consequently smoother 
than at Alexandria, where the rougher sea may occasionally 
create difficulties in the works projected there, which have not 
been experienced at Suez. I mention this consideration because 
I have heard observations pointing to the idea of the two works 
offering rival tests of French and English skill. The design for 
the present port—as planned and now in course of execution by 
Messrs. Dussaud under the contract of 1870— includes the for- 
mation of the large quay on the south for government purposes, 
and the jetty on the north of exactly half the width of the present 
central “mole.” This extent of port, which will be complete be- 
fore the end of next year, will afford 102 acres of water surface, 
and, without counting the east quay, of which the terre-plein may 
be extended indefinitely backwards, 483 acres of quays. 
length of the quay front, including the eastern quay, will then 
be 3,250 metres, 10,650 ft., which will afford 25 berths, of 400 ft. 
each, after deducting for corners and dock entrance, for ships to 
lie broadside on, and leave 600 ft. over for stairs, lighters, and 
small craft. I record this calculation in order to show what will 
be the dimensions of the port of Suez in the course of another 
year. The works now finished and available correspond with 
the first idea of expansion of the short quays originally ordered 
on either side of the dock entrance. Within the restricted 
dimensions the area of deep water is 63 acres, of the central 
“mole” 13% acres, and of the length of quay 4,973 ft. This 
length of quay consists in the two straight sides of the “mole” 
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of 1,672 ft. each ; the semi-circular end of 515 ft. circuit ; the 
east quay north of the “mole” 557 ft.; and the dock quay 
south of it also of 557 ft., leaving the last-mentioned quay free 
for lighters and small craft ; it is easy to see that ten ships may 
be accommodated with 400 ft. berths round the remaining 
quays with space to spare. ‘i 

These works are connected with the town bya railway, which, 
leaving the Cairo and Suez line a little before it enters Suez, runs 
by the back of the town, past the now deserted Messageries 
works, and along a stone embankment thrown up on the western 
or inner side of the spit till it reaches the terre-plein of the quays. 
It there makes a sweep to extend down the centre of the “ mole.” 
at the base of which on its eastern side a covered station, 
400 ft. long by 120 ft. wide, has already been built. Ample space 
will be available for several lines of rails and for further station 
purposes, and, adjacent to each side of the “ mole,” for covered 
sheds and appliances suitable for facilitating the shipping and 
landing of cargo and passengers and their effects. The distance 
by the embankment from the south shore of the town to the port 
is about 3,000 yards; the time of passage from the town to the 
port, owing to the train having to go first north of the town, in 
order to be shunted on the port line, is about 15 minutes ; and 
= fare per passenger is 5d. for first-class and 2!d. for second 
class. 

Water is brought to the port in a cast-iron main along the 
railway embankment, deliverable at convenient spots for the 
— of the land establishments ashore and the shipping 
afloat. 

I do not think that a port could have been better devised than 
this in the harbour of Suez for the convenience of commerce or 
for facilitating the shipment and landing of goods and passengers ; 
nevertheless, as the Customs establishment is still at Suez, all 
cargo for local use has to be brought to the town in lighters as 
though the port did not exist, and even the Khedive postal 
steamers still continue to deliver their cargoes at their anchorage 
in the roads into lighters which convey them to Suez, and re- 
ceive in the same manner their cargoes for shipment ; the only 
vessels availing themselves of the inner port for shipping pur- 
poses being those of the Peninsular and Oriental Company 
those of the Khedive doing so only when under repair. The 
bulk of the cargo by the former vessels being destined for con- 
veyance 7 ¢ransitu, is at once put into the railway trucks and 
delivered at Alexandria under agreement with the Railway Ad- 
ministration, in which manner I need hardly add Her Ma- 
jesty’s mails are also forwarded. The local cargo brought by 
these vessels is not, however, landed at the dock, but is put into 
lighters and so conveyed to the Suez Custom House, in the same 
manner as is that brought by the Khedive and other steamers 
trading in the Red Sea. 

I have heard that the question of protecting the new port with 
batteries has been before the Khedive, and for the present left 
undecided. As Egypt has no naval force that could cope with 
European ships of war, and torpedoes unsupported by shore 
works or floating batteries would be of little avail, it is not im- 
probable that shore batteries will in due time be added to the 
port. That would involve the building of cover for the men for 
manning the batteries and the protecting of the line of railway 
communication with the town—all which evidently would entail 
heavy expense—a consideration that may prevent such addi- 
tions from being early undertaken, in the face of existing 
financial encumbrances on Egypt. " 

In the meantime, it cannot be denied that, with the exception 
of the moderate protection which cruisers might be able to 
afford, the new port is and would be undefended, and might, in 
the event of hostilities, be taken at any moment in despite of 
such cruisers by a coup-de-main. It will be seen from the chart 
that hostile ships approaching the harbour of Suez need not pass 
within 5,000 yards of guns on the point below Ataka, named 
Adabieh Point, where Mahomed Aly thought of placing them in 
1840, without thinking of how he was to support them there ; 
and that, having entered the harbour, they would have the port 
at their mercy from whatever spot was convenient to them, and 
the town and mouth of the maritime canal at their command 
within 3,000 yards, that no gun from the shore could be brought 
to bear upon them from a less distance, and that gun-boats could 
run in much closer and sweep the land about the harbour, includ- 
ing the town and opposite canal shore all round. With such advan- 
tages an adequate landing force would soon be in possession of 
the town and the terminus of the fresh-water canal and railway ; 
while the entrance to the maritime canal would be taken care of 
by the gun vessels. 

Egyptian Railways——The completion of the Suez Maritime 
Canal has relieved the railway between Alexandria and Suez of 
the greater portion of its late British and French commercial 
overland transit traffic. Her Majesty’s troop-ships having also 
adopted the route of the canal, the transit of British troops in 
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their passage to and from India has likewise ceased by railway 
through Egypt. Coal-ships also reach Suez by the route of the 
canal, and the only coal which now comes to Suez by railway is 
that sent by the Egyptian government for the use of its loco- 
motive engines at Suez, of its docks, and of its steamers in the 
Red Sea. Indeed, the rates of freight on Egyptian railways are 
such as, if fairly paid, to be almost prohibitory of the use of the 
railway to Suez for through or local traffic. These rates were 
somewhat reduced under transit agreements in favour of the 
British and French governments and of the steam companies 
having lines of steamers to correspond in arrival and departure 
at and from Alexandria and Suez, and requiring the cargoes of 
their vessels to be transported by land through Egypt. But this 
traffic, too, has now ceased, except in the cases of a propor- 
tion of passengers of her Majesty’s mails, and of some cargoes 
brought by the steamers of the Peninsular and Oriental Steam 
Navigation Company. 
miles) and intervening places, it is found cheaper, though 
at a slight sacrifice of time, to travel and to send certain 
goods, vegetables and poultry, by the fresh-water canal ; 
and between Suez and Cairo merchandize is still sent in 
either direction across the desert on camels. Yet from 
the circumstance of its answering the purpose of the Egyp- 
tian government —that is to say, of its being cheaper to it 
to send its coal from Alexandria by railway to Suez—the pre- 
sumption arises that it might, with the like advantage to the 
public, as in the instance of its own coal traffic to itself, have 
reduced its rates of railway freight to Suez to a degree to have 
made it the interest of the public to continue to use the railway, 
or at least to use it more than it now does. 

To take coal as an illustration of the effects of railway freights 
to Suez. Coal can be brought from England through the mari- 
time canal to Suez at a charge, beyond that of its freight to 
Alexandria, of 12s. per ton, against the railway freight from 
Alexandria to Suez for quantities of coal under five tons of 
23s. 14d. per ton, and of above five tons of 21s. 24d. per ton, 
exclusive of about 3s. per ton additional for cost of landing, 
porterage, wharfage, and loading in the railway trucks at Alex- 
andria. 

The established official tariff for passengers, goods, and other 
traffic on the Egyptian railways does not seem to have been 
determined with a sufficient regard to the economic interests of 
the country and of its native population. It reads more like a 
copy of an old-fashioned protective customs tariff than a list of 
railway charges calculated on the cost and risk of transport of 
each article, with a fair distributive proportion of profit added 
for interest on capital. The native population of Egypt, speak- 
ing of it generally, is poor and without capital; high railway 
rates, therefore, must prejudice the more its powers of production 
and distribution; and, so far as cost of transport forms an 
element of price to the Egyptian consumer of his own and 
foreign produce, and to the foreign consumer of Egyptian pro- 
duce, increase prices to them and prejudice their mutual trade. 

The earthworks in the construction of the Egyptian railways 
have been executed by forced and unpaid labour ; and, making 
due allowance for the cost of iron rails and works of art, as 
stations, iron and stone bridges, and culverts, it may be doubted 


if the total cost of the railways in Egypt, together with their | 
first quantity of rolling stock for setting them to work, has | 


exceeded £10,000 per mile ; or, taking into account the effective 
loss by the abandoned first line of 90 miles by the desert to 
Suez, £11,000 per mile. Railways have now been constructing 
in Egypt for twenty years; and, under a prudent system of 
finance, the above assumed capital cost of them might have been 


Even between Suez and Zakazik (984 | 








defrayed out of the increase of public revenue, as the increased | 


taxation—nearly double in 1872 of its amount in 1852—goes to 
testify. Two reasons—or, rather, excuses—may be assigned 
why the cost of making railways has not been so defrayed ; one 
of these reasons is that part—and, perhaps, the larger part—of 
the money obtained by additional taxation has been expended 
in a less useful and productive way ; the other, that the re- 
mainder of such money has been used to meet the heavy obliga- 
tions imposed during the last nine years on Egypt, by the rival 
exigencies of the maritime canal. How much of the capital 
cost of Egyptian railways has been derived from loans it is im- 
possible to say ; but whatever the amount, no money has been 
raised in that way abroad at a less annual charge for interest 
and redemption than 11 per cent., nor from home loans, except 


at a mean charge, higher than 11 per cent., some as high as | 


20 per cent. per annum. Of course these high percentages have 


become in their turn an element of charges for the use of the rail- | 


way. I regret the want of precision in these statements respect- 


ing the cost of Egyptian railways, but I know of no available | 


determinate information on the subject ; indeed, I have often 
heard expressed by well-informed persons doubt as to whether 


the government itself knows the cost of its railways, or with | 





accuracy approaching that of European accounts, the net 
returns from them. 

Of the cost of working the railways in Egypt different opinions 
may be formed. The nominal salaries paid to native servants 
are low ; but then if people are underpaid they will endeavour to 


profit at the expense of efficiency in their services, and, in | 


various ways, to the prejudice of the interests of their employers 
and of the undertaking about which they are employed. This is 
notoriously the case in Egypt. I recollect being told of a clerk 
at a junction station who had a small salary of three or four 
pounds a month, but made from eight to twelve shillings a day in 
addition, out of fractional parts in giving change for coins ten- 
dered to him in payment of fares. This particular form of abuse 
was cured by crediting such fractions to the government, At one 
time it was also well-known that passengers managed to go from 
Cairo and Suez to Alexandria, and vice versd, first-class for a 
dollar or two, by being understood with the ticket collectors ; 


| that, too, has been remedied. Still, there are far more ways 


than checks, against profiting illicitly in an underpaid service. 
That is the case everywhere, and I only allude to it here as one 
cause of inefficiency, and, therefore, really of additional expense 
in Egyptian railway working. On the other hand, European 
engine-drivers and workmen on the railways are paid from two 
to three times what they would receive in their own countries ; 
but they are a mere fraction of the total number of hands em- 
ployed on the Egyptian lines. Fuel, necessarily by the cost of 
freight from Europe, is an article of comparatively high cost in 
working a railway in Egypt, and so also is the renewal and 
repair of rolling stock ; but, duly weighing the bearing of these 
several matters, and allowing for additional cost of fuel, of re- 
newing and repairing rails and rolling stock, and of a certain 
number of European drivers (the majority of drivers and all fire- 
men being now Egyptians), I incline to the opinion that Egyptian 
railways at £11,000 a mile first cost should, with proper 
management, admit of being worked remuneratively for lower 
fares than are worked for the eight principal railways out of 
London, estimated, I believe, to have cost on an average 
£87,000 a mile ; and certainly, if in any country the people are 
justified in hoping for the use of the railways cheaply, it is in 
Egypt, where they have so largely contributed by their forced 
and unremunerated labour to make them. I believe that a con- 
siderable reduction, say to the extent, as a trial, of one-third, in 
the existing rates of transit for passengers, goods, and animals 
on Egyptian railways, might be attempted with benefit to the 
trade and prosperity of the country, and with an ultimate in- 
crease of return from the railways. 

More punctuality, quicker despatch, and less detention at 
stations would also be desirable in working the passenger traffic 
on Egyptian railways. With the exception of the daily express 
train from Cairo to Alexandria, and vice versd, 131 miles in 
4 hours 33 minutes, travelling on Egyptian railways is tedious. 
I may cite in proof of this the travelling between Cairo and 
Suez, 151 miles, for which the appointed time is 10 hours to 
Suez, and g hours 27 minutes from Suez to Cairo, by quickest 
train. The train leaves Cairo at 9 A. M., and is timed to arrive 
at Suez at 7 P. M., but occasionally arrives as lateasg P.M. The 
usual detention at each station would suffice for smoking a pipe 
leisurely, or at Zakazik, for eating a dinner and taking the idle 
midday siesta after it, before the train leaves again. The one 
daily train with passengers for all parts, from Suez at 8 A. M., 
timed to reach Cairo at 5.27 P. M., is subject to like delays. The 
British aphorism, “ Time is money,” becomes reduced in Egypt 
to “ Time is nothing.” 

The Egyptian Railway Administration does not minister to 
the convenience of the public by the issue of return tickets at 
reduced fares, nor to its amusement by excursion trains, although 
the adoption of these measures would be as mutually advan- 
tageous to the public and to the administration in Egypt as, in 
the like case, in other countries. The reason of their non-adop- 
tion lies, perhaps, in the circumstance of Egyptian railways being 
an affair in which the public has no voice, directly or indirectly, 
and of the immediate administrators of them being without 
interest to increase their own trouble in working them. There 
are many places for excursions along the railways from Cairo 
and Alexandria, and along the Suez line. On all return tickets 
would be a great convenience, particularly during the cotton 
season, and there are no people, the women included, more fond 
of excursions than those of Egypt, when they can enjoy them at 
a cost within their means. The occasions of the fairs at Tanta 
and other places in the Delta bear witness to this. _ 

With respect to the goods traffic it may be mentioned that 
all charges must be paid in advance, that there is no collection 
of goods, nor receipt, nor delivery of them, except at the railway 
stations. The absence of a system of collection and delivery 
agency, coupled with the rules that every package must be 
declared in respect of its contents and value, and is only deliver- 
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able against a document given to the consignor on receipt of it 
at the station of its despatch, is not favourable to the expansion 
of the goods traffic, and must tend to restrict within the narrowest 
limits parcel traffic. The administration exacts a declaration of 
contents and value with a view to limit its responsibility for the 
loss of a package. That might be as well, practically, and, for 
the public, more conveniently limited, by fixing a maximum 
sum beyond which the administration would not be liable in the 
event of loss, unless the package lost were declared and assured 
for further value, and its actual value, in the event of loss, satis- 
factorily proved. The essence of small parcel traffic, in respect 
of its convenience and advantage to the public, and of the con- 
sequent inducement it offers to the public to profit by it and 
increase it, is that the parcel should be received without unne- 
cessary formalities, be carried cheaply, and delivered at its 
destination without further trouble. In Egypt the receipt of a 

arcel by the railway administration is attended with much 
Small and loss of time, and imposes on the consignor the 
necessity of sending by post or otherwise a bill of lading for it 
to the consignee. The charge for carriage is too high, and 
must be prepaid, and the consignee must present the bill of 
lading at the station of arrival in Alexandria or Cairo, per- 
haps over a mile away, before the parcel can be obtained by or 
for him. 

The government system of weights in use on the railway is 
not quite consistent. The administration reckons 22 kantars of 
100 Egyptian Ibs. each*to 1 ton English. The Egyptian lb. 
is 144 dirhems, and each dirhem, according to the weight of the 
Egyptian gold coin, 48 grains English, but of the Turkish nearly 
491 grains, while the dirhem of Constantinople and of Egypt 
are supposed to be identical. The result of the Egyptian 
standard is that an Egyptian kantar should weigh 98°742 lbs. 
English. The kantar in practice does not generally exceed 
98+ lbs. English. However, 22 kantars of 98°742 lbs. each give 
2,172 lbs. English, or 68 Ibs. less than the weight of an English 
ton. The practical effect is this : that if a person sent goods 
weighing an English ton to be carried by the railway, he 
would find that he had to pay, not for 22 kantars as stated in 
the railway tariff tables, but for 23 kantars. All such deviations 
from regularity are opposed to the interests and just exigencies 
of trade. 

It is extremely difficult for any one not acquainted with the 
Coptic system of fractions to understand the goods mileage rates 
in the book of tariffs. The government Egyptian clerks do not 
appear to be acquainted with the decimal or ordinary fractional 
notation. Their fractions are confined to 24ths, which are 
called kirats. But they do not say or write so many 24ths or 
kirats, save in the cases of 4 a kirat, and of 1, 2, and 5 kirats. 
In all other cases they express 24ths by the reduced fractions 
of 3,4, 4,3, and 4. They have also a peculiar symbol for each 
of the fractions mentioned and for their combinations, and for 
some subdivisions of the kirat, making in all 27 symbols, distinct 
from either the usual letters of the alphabet or figures. The 
accounts of the railway are stated in purses, consisting each of 
500 piastres, consisting each of 40 paras, consisting each of 10 
gidads. Thus—to give an example of the mode of notation—a 
clerk would write or say, I purse, 331 piastres, 15 paras, 8 gidads, 
and 4 and 4 and 3 (for 827 gidads) instead of 84 or 8°875 gidads. 
This antiquated system of notation entails much waste of clerical 
labour and time. 

The value of the piastre as against the English sovereign is 
2°461538d. ; 974 Egyptian piastres are equal to one English 
sovereign ; and the gold Ioo piastre-piece, or, as it is called, 
“guinea Egyptian,” is equal to £1 os. 6°1538¢. Yet the value 
of an English shilling, if not worn, is only 44 Egyptian piastres, 
whence it follows that 20s. in English silver are only worth 90 
piastres Egyptian, and that an English sovereign is the equiva- 
lent, in British silver coins, in Egypt, of 21s. 8¢. I may observe 
that in the retail operations of commerce the piastre is reckoned 
at two other distinct values besides that just given; but the 
value given is the only value acknowledged by the government. 

The coal and mineral rates are not alone in the anomalies 
of the traffic lists. Thus, to add one or two examples: In 
the second class of goods (see the specification of the classes 
following) scented soap, worth, say, 11@. a pound (as the bars of 

the ordinary kinds sell for 1s. 3¢. a pound retail in Cairo), is 
carried at the same cost as manufactured silk worth, say, from 
80s. to 200s. a pound. But the most noticeable illustration of 
anomaly is the case of raw cotton at over 4d. a ton a mile in the 
third class of goods. Raw cotton, pressed blankets, horse-hair, 
and some other like articles are thus carried at the same rate, 
weight for weight, as astronomical and mathematical instru- 
ments, and at a much higher rate, value for value, than clocks 
and watches, which being rated at 4 per cent. of their value, 
cost 5s. per £100 of value for the distance between Cairo and 
Alexandria, while £100 worth of pressed cotton weighing, say, 








35 kantars, would cost for the same distance 350 piastres, or 
£3 11s. 93d., so that pressed cotton is thus carried at a charge 
fourteen times as much as that for clocks and watches of the like 
value as the cotton. Cotton in its raw state in this class is also 
charged more for carriage than in its manufactured state, as 
Manchester and Glasgow goods, which are rated under the fourth 
class. These anomalous results respecting cotton, which affects 
so large an industry in Great Britain and a considerable one, in its 
production, in Egypt, would seem to suggest that the interests of 
the trade and industry in it are unduly weighted for purposes of 
revenue. There are other anomalies which an examination and 
comparison of the goods and rates of the several classes will dis- 
cover to those igterested. Certainly the rate of nearly 13d. per 
ton per mile for coal and minerals (8th class) is too high, and 
prejudices the use of coal for steam irrigation, cotton cleaning, 
and various other purposes beneficial to localindustry and general 
trade. The existing classification of goods, even if the existing 
high rate for each class be retained, would be better for revision 
in a sense to reduce the cost of carriage of all great staples of life 
and industry. 

In order to afford data for independent opinion on the subject 
and policy of Egyptian railways, I subjoin a short description of 
them and a statement of the classification of passengers, goods, 
and charges on them, compiled from the official traffic tariffs and 
instructions published by the Egyptian government, in Arabic, 
in two parts of respectively twenty-four and sixty closely printed 
quarto pages. 

The railways are divided into two categories :— 


1. Seaward (as the Arabic has it) or northward of Cairo, com- 
prising a completed network of 477% miles (English), partly 
single and partly double line. 

2. South of Cairo, comprising a network of 234 miles (English), 
of single line. 


Together 7114 English miles of railway. 

Seaward of Cairo, the principal points connected by the lines are 
Alexandria, Damanhour, Kafr-ez-Zayat (on the Rosetta branch 
of the Nile), Tanta, Shibin-el-coom, Mehallet Roh, Zifta, Desook, 
Mehallet-el-Kubre, Samanood, Benha (on the Damietta branch), 
Ismailieh, Suez, Belbeis, the fortress of the Barrage (at the head 
of the Delta), and Cairo. 


Suez is 56,4, miles from Ismailieh. 
9833s, » Zakazik. 
145¢5 yy » Mansurah. 
12256 $5 »  Benha. 
15833 yy »  Kafr-ez-Zayat. 
24424, » Alexandria. 
1485 » Barrage Fortress. 
and 151g ,, 4, + Cairo by the Benha route. 
or 15033 ,, 4, Cairo by the Belbeis route.’ 


South of Cairo, the main line of railway extends from Imbaba, 
on the west bank of the river and opposite to the north end of 
Boulak, 176 miles to Rédeh, with a branch leaving the main line 
at 56 miles from Cairo, of 25 miles to the Fayoun, and three 
other short branches, ‘of which two reach Abool Wakf, 1174 
miles south of Cairo, and the third Abooksa, of which the dis- 
tance from Cairo is not yet given. 

The main line is in course of completion to Siyfit, 53 miles 
south of Rédeh. 

A permanent iron railway bridge is about being constructed 
across the Nile from Imbaba to Boulak, for the purpose of con- 
necting the southern and northern systems of railway. 

The charges on all the lines are based on the charges adopted 
between Alexandria and Cairo, which are divided by 131, the 
distance in miles between those places, for the mileage rates on 
the lines seaward of Cairo, and by 151 11/80, being the number 
of miles between the station at Imbaba and Minia, for the cor- 
responding rates on the lines south of Cairo. The southern 
rates are consequently less than the northern, in the proportion 
of 131 to 151°1375; or taking the northern rates as unity, the 
southern rates will be only 8667, or 13/15 of them respectively ; 
a fact, I may observe, which also stands in favour of my 
opinion of the feasibility of reducing advantageously northern 
charges, possibly only kept up in consideration of the richer 
traffic in connection with European interests on the northern 
network, 





' The 80ths denote chains. The adoption of English measures was 
owing to the first line of railway constructed in Egypt between Alexan- 
dria and Cairo having been made by English engineers, under the 
superintendence of the late Mr. Robert Stephenson, who set out that 
line by English measurement. The locomotives are also, for the most 
part, made to English measure. The same measure has been continued 
in the case of subsequent lines, and been also applied to cubical contents 
of goods carried by measure. 
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No difference is made between the charges for passengers by 
express or ordinary trains. 

It will only be necessary to specify the northern charges, of 
which 0°8667 or 13/15 will give the southern for passengers and 
goods of a like class for like distances. 

Passengers are divided into three classes :—Ist, 2nd, and 3d. 

The rates of carriage deduced per mile are :— 


Ist class 3 ‘ ; ; 1'596a. 
2G , ‘ ‘ , ‘ : ‘ 1'075d. 
ce ‘ . , ‘ 0°607¢. 
ist class passengers are allowed free 80 lbs. of luggage. 
2nd ” ” ” ” ” 
3rd ” ” ” 40 ” ” 


Extra luggage is charged qt the rate of 40 pias., 8s. 24d., the 
kantar of 984 lbs. English, between Alexandria and Cairo. 

Children under three years of age are carried free, provided 
they sit in some one’s lap. 

Children from three to ten years of age are charged half-fares, 
and are entitled, every two between them, to one seat appro- 
priated to a whole fare. They are also entitled to half the weight 
of luggage, free, allowed to a whole fare in each class. 

Lapdogs with passengers, from Cairo to Alexandria, and vice 
versa, pay 1s.,and larger dogs, 2s.; small birds, as a canary in a 
cage, Is. each ; larger, as a parrot, 2s. each ; turkeys and geese 
in coops with passengers, 23d. ; fowls or pigeons, § of a penny 
per head.! 

_ Goods are only received and delivered at the railway sta- 
tions. 

The contents and value of every package or parcel presented 
to the railway administration for carriage must be declared at 
the time of presentation, and the charge for carriage be paid in 
advance. The Administration thereupon gives to the consignor 
a numbered document which it calls a “ policy” (bill of lading) 
in which are entered the contents and value, as declared, the 
weight or cubic capacity of, and the paid charges on the 
package. 

The Administration reserves the right to open, in the presence 
of the consignor, any package of which it suspects the contents 
or value to be wrongly declared. 

For every package accepted tor carriage the Administration 
takes 20 paras, 1'23d., for porterage, and the same amount for 
the policy, making together 1 pias., 2°461¢. 

The Administration claims, from the date of the policy, six 
days within which to deliver the package or goods specified in 
it. In practice, however, parcels usually go forward the same 
day, and heavier goods on the following, or at latest, third day ; 
though occasionally serious delays occur. 

A package is only deliverable at its station of destination 
against the policy given by the Administration for it. 

It must be claimed within four days of the date of the policy, 
after which time it is only delivered on a further payment of 3 
pias. (7°383d.) for store-rent for every twenty-four hours which it 
may have remained in the custody of the Administration beyond 
the said stipulated four days. 

Goods are classified in eight divisions. I propose to give 
them in detail, that the traffic charges may be the better appre- 
ciated. The official tariff specifies these charges per kantar of 
22 kantars to the ton. I have reduced the weights, measures, 
and charges into English denominations. The least charge is 
for 1 kantar, or 22nd part ofa ton, or for 1 ardeb, ;$4 of a quar- 
ter of grain and seeds, reckoned asa kantar. Fractions of a 
kantar, or ardeb, are counted as a whole kantar or ardeb. 

Single packages less than a kantar in weight, or than 24 Eng- 
lish inches in size (so in the original), and 500 pias. (£5 2s. 63d.) 
in value, pay 15 pias., or highest kantar-rate between Cairo and 
Alexandria. They also pay the porterage and policy piastre. 

The following aré the goods, classes, and rates :— 


Ist class, charge per ton per mile, 6'20072¢. This class of 
goods comprises—Balsam ; brushes, dusting, feather and hair ; 
shfibfiks, jasmine, and silk covered ; glass ware, cut and coloured ; 
cochineal ; drugs ; gold and silver embroidery goods ; harness 
and saddlery, unembroidered ; horns, rhinoceros, raw or wrought ; 
luggage ; marble, sculptured and written ; musical instruments 
(excepting pianos) ; pictures, unframed ; reeds for pens ; sperm. 

2nd class, charge per ton per mile, 4°96085¢., comprising— 
Carpets ; shibiks, maple and cherry ; cinnamon (lignia cassia, 
scarcely any true cinnamon finds its way into Egypt) ; clothes, 
made up of cashmere, thibet, or silk ; copper money ; cotton, 
raw, unpressed ; horn, wrought ; indigo seeds; khaviar; silk 
stuffs, cord, ribbon, &c. ; fabrics of silk, wool, or cotton, mixed ; 





' It may seem strange to arrange for passengers travelling with their 
poultry, but it meets the circumstances of the people and country. 








scented soap ; woollen stuffs, merinos, thibet, cloth, kerseymere, 
red cloth caps, fezzes. 2 

3rd class, charge per ton per mile, 4°13382¢. comprising— 
Abayéhs (woollen cloaks,- hegazi); arms, fire and cutting ; 
baskets ; batarish (fish row) ; blankets; brooms ; brushes, hair, 
painting, shoe, or tooth ; chocolate ; combs, wooden ; cornices, 
gilt ; cotton, raw, pressed; fans, paper; felt caps; gloves; 
horsehair, raw or wrought; instruments, mathematical and 
astronomical ; knives, spoons and forks of metal ; metal work, 
gilt or plated ; mother-o’-pearl, wrought : mushrooms ; pencils, 
camel hair ; pens, steel or quill ; sandarack ; sticks, walking ; 
toys ; metal ; umbrellas, parasols ; wheels (carriage). 

4th class, charge per ton per mile, 3°30705¢. comprising— 
Arsenic ; books, printed and others ; boots and shoes ; butcher’s 
meat ; canes, bamboo, &c.; cloth, Ghabani (Syrian fabric) ; 
clothes of cotton or linen ; copper, brass, bronze, wrought ; cord, 
tape, twists of cotton; flax; hemp or wool; cotton cloths, 
chintz, and handkerchiefs ; felt, woollen ; fibre, cocoa-nut and 
palm ; grain (barley, beans, chick-peas, helbore, Indian corn, 
lentils, lupines, peas, wheat), per ardeb of 564, of a quarter Eng- 
lish (as 1 kantar) ; hemp, in bags; manufactured goods, Man- 
chester and others, in bales, pressed, bound ; rice, per ardeb of 
429 lbs. weight (as a kantar); rope, sail cloth; sausages, 
(dried) ; samnul hot, literally “whale poison,” may mean some 
salt or extract fatal to fish, perhaps cocculus indicus ; seed, clover, 
cotton, flax, gourd, hemp, linseed, lettuce, melon, rape, sesame, 
sunflower, per ardeb of 94, of a quarter English (as 1 kantar) ; 
sieves ; starch; stuffs of wool, and of wool and cotton, flax or 
hemp ; sweetmeats and preserves ; tin ; tobacco; thread, linen, 
and cotton in pressed bales ; water flasks, leather (for travelling): 
wool in bags. 

5th class, charge per ton per mile, 2°48029d¢. comprising— 
Alcohol ; ammonia ; baskets of date leaf ; brass bedstead ; beer 
in bottles or barrels ; beeswax, white and yellow; brooms, rush; 
butter, and butter clarified; candles, composition; cassia, 
fistula ; cheese ; china ware; cinnabar; cloves ; cocoa nuts; 
copper and brass unwrought ; cotton, with seed in it, in bags 
(note—about 315 lbs. of cotton with the seed in it, yields about 
100 lbs. of clean cotton) ; eggs, fresh ; fibre, date-tree, pressed ; 
flax, impressed ; frankincense; implements, agricultural, in 
wood ; indigo ink ; Khyar shembar Labdanum ; lead, wrought ; 
liqueurs, lizards (sakankar), dried ; leaves, date-tree ; macaroni ; 
marble, rough or wrought (up to 344 tons in weight per piece) ; 
mats, rush ; mill-work in wood ; néreh (depilatory) ; nutmegs ; 
oil in bottles ; orpiment, yellow ; pepper, black ; pickles ; pitch, 
in barrels; printing-press materials ; sack-cloth in bales; saddle- 
trees (camel) ; safflower ; sardines, &c. ; seeds (Kutneh) ; sherbet ; 
shrubs and plants ; skins, tanned ; sugar in loaf; sulphur in 
powder and sticks ; tinned ware; vegetables, dried ; water, 
mineral, and zemzem (from Mekka) ; wine, in bottles or barrels ; 
woods (log and dye) ; wool, pressed. 

6th class, per ton per mile, 2°06691¢. comprising — Books, 
account ; bottles, glass, large and small ; camel nets (for carrying 
the loads) ; chalk; chisels, &c. ; coffee ; cowrie shells ; dates ; 
earthenware ; figs; files; flour; fruits, dried; grease ; gums ; 
henna; honey; horns; iron and steel, wrought ; millboard ; 
mother-o’-pearl shells ; nails, iron; oils, paper ; blotting-paper ; 
cigarette paper; coloured paper; sacks; saws; senna; soap, 
not scented ; tallow; tamarind paste ; wire, iron and steel. 

7th class, charge per ton per mile, 1°65353¢., comprising— 
antimony ore; beads, glass; iron bedsteads; bones; bread 
and biscuit ; cast-iron work; charcoal; charcoal, animal ; 
crates of date branch (returning empty half-price); figs, pressed ; 
flax, in bales; hay, unpressed; hides, raw and salted; ma- 
chinery, iron; mats, Halfeh; mats, straw; potash ; rags, un- 
pressed; rice, in husk; risras (ground Syrian root, forming, 
with cold water, paste much used by shoemakers and book- 
binders); salt, common; saltpetre; salts for photography ; 
shells, sea; stoves, iron; tin plate; vinegar; wheels, cart ; 
white lead ; wood, wrought into doors, windows, &c.; zinc 

late. 1 
j 8th class, charge per ton per mile, 1.24014¢., comprising— 
Bricks, burned; bricks, pounded ; cane, sugar; cement for 
boats ; coal ; cow dung for fuel ; fuller’s earth ; glass, window; 
hay, pressed ; iron, cast in pigs ; iren plates ; iron rails ; lead, in 
pipes or pigs; lime; natron; plaster of Paris (gypsum) ; puz- 
zolane ; rags, pressed; reeds, white (for fences, &c.) ; reeds, 
roots for transplanting ; sand ; sticks, cotton and others ; stone, 
pebbles ; stone, rubble; stones, flag; tiles, encaustic ; wood, 
firing ; wood, willow. : 


The following articles pay per cubic foot English of bulk, 
between Alexandria and Cairo, and in proportion for other dis- 
tances :— 


Class 1.—Charge per cubic foot between Alexandria and 
Cairo, 2 pia s.= 4'923d. = 0'03758d., per cubic foot per mile ; 
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comprising—New clothes ; hats ; bonnets ; ladies’ petticoats in 
cases ; furniture ; sponge ; pianos; mirrors. 

Class 2.—Between Alexandria and Cairo, 1} pias. = 3'0769d. 
= 0'2349¢. per cubic foot per mile, comprising — Furniture, 
used. 

Class 3.—Between Alexandria and Cairo, 1 pias. = 1°4615d. 
= 0'01879d. per cubic foot per mile, comprising — Timber ; 
barrels and crates, empty; inflammable substances, well se- 
cured from sun and accidental violence, in cases or otherwise, 
as gunpowder ; lucifer and other matches ; petroleum, rectified ; 
turpentine ; pay 60 piastres = 12s. 33¢. per kantar, between 
Alexandria and Cairo. 


The following goods pay ¢ per cent. of their value between 
Cairo and Alexandria or Suez— Gold, wrought; platinum ; 
stones, precious ; thread, gold; tortoisehell, wrought. 

And the following } per cent. of their value for the same dis- 
tances, viz. :—Aloes, wood; amber; antiquities ; cardamoms ; 
clocks ; combs, ivory and ebony; coral; drugs, odoriferous ; 
essences ; feathers, ostrich, and others; furs ; jewellery; ivory, 
worked ; leeches ; mastic; musk; opium; paintings in oil, in 
cases; quicksilver; saddlery and harness, embroidered, or 
mounted in gold or silver; saffron; silkworms; silver, 
oes tea; thread, silver; tortoiseshell ; watches, gold and 
silver. 

The following articles are allowed to be carried by passenger- 
trains for half the luggage rate, viz. :—For 20} pias. = 4s. 14d. 
per kantar between Alexandria and Cairo, and in proportion 
between other places, viz. :—Fish, fresh; fruit, fresh; vege- 
tables, fresh ; milk ; cheese ; butter, fresh ; ices, &c. 

The rates for carriages and animals between Alexandria 
and Cairo are as follows, and for other distances in propor- 


tion :— 
Piastres. £ 5s. a. 
Carriage with four wheels ‘ S50 == 3 Ft oF 
Do. with two wheels . == 32> 108 
Horse in box . : 4 F , 22S: 2 + of 
Do. in open waggon . ; + NO. t,o. 6 
Camel in open waggon . , . Bos -£ to o 
Mule ‘ : ° ‘ : . tO: SO 32). 3% 
Buffalo. ‘ ; : : s O00. 3 
Ox or cow - ; 2 : . Se ro. 3 
Donkey . ‘ ; ‘ ‘ + £O-ze.0. 3. 2k 
Pigs, live or dead. : ; « =o =. 2 
Sheep, goat, or dog , , . Se 2 of 
Turkey, goose, &c., each c ‘ i =O +0. 2461 
Fowls,each_ . : : - : ¥=0 0 O15 
Every two quails or five chicks - $=0 © e615 


A railway waggon may be hired between Alexandria and Cairo 
at the following rates :— 











Close Waggons to Open Waggons to 
carry 7% tons. carry 5 tons. 
Piastres. £ 8. Piastres. £ s. d. 
For goods of Class .| 900 =9g 4 7% = 6 4.1% 
For goods of Class2 . | 750 = 71310 | 500 = 5 2 63 
For goods of Class3_.. | 600 = 6 3 1 400 = 4 2 of 
For goods of Class 4 to 8 450 = 4 12 33 | 300 = 3:1 6! 
| 





Passenger carriages may be hired for the same distance at 
the following rates expressed in English money :—1st class, 
£20; 2nd class, £12 ; closed iron waggon, £6. 

Express trains are charged between Alexandria and Cairo as 
follows, and proportionally between other places :— 
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Express engine, alone ; ; ; , . £50 

* » With third-class carriage and 
brake-van , ‘ . 60 

“a » with second-class carriage, iron 
closed waggon, and brake-van 70 

sn » With first-class carriage, iron 


closed waggon, and brake-van 80 


In conclusion, although I have criticized, freely, but, as I 
hope, not impartially, the Egyptian railways in their financial 
and administrative aspects, I by no means desire to be under- 
stood as undervaluing the important aids they have afforded to 
the progress of Egyptian trade, prosperity, and civilization. At 
whatever sacrifice of money and labour the railways have been 

made, the cost of their past construction cannot be reduced, 
and the country is still the gainer by them. In pointing out 
what I have conceived to be defects, I have desired, in thus 
fulfilling my duty, to describe things as I see them, and also to 
make my observations, should they ever be read in Egypt, con- 
duce to rendering the railways still more effective in their work- 
ing than they are. 

Since writing my report, I am enabled to add to it, for com- 

















parison, the cost price of transport on Indian railways as stated 
in evidence by General Strachey to the committee of the House 
of Commons on East India finance, on Tuesday, the 18th of 
June, 1872. 

General Strachey is reported to have informed the committee 
that the present average cost of carrying one ton over one mile 
of railway in India might be taken at 14¢., against the cheapest 
rate by cart of 3d. or 4d. ; and that under a thoroughly efficient 
and satisfactory system, the actual cost of 14d. might be reduced 
to 3d. Now, up to the present time, the greater portion of the 
coals consumed on Indian railways have been carried from Eng- 
land, and must cost more than the coals carried from England 
to Egypt for Egyptian railways. European labour, it is to be 
presumed, must cost about the same in either country. We thus 
get an idea of how great would be the margin for reduction of 
charges on Egyptian railways were they also under “ a thoroughly 
efficient and satisfactory system” of management. The princi- 
ple to be contended for in Egypt is, that the railways should 
not be used as an instrument for extorting revenue. In India 
the railways have all been made with borrowed capital and 
by paid labour ; but by a sound policy, the people of India are 
only taxed for their use of these railways in an amount necessary 
for covering working expenses and making up the guaranteed 
interest on capital at 5 per cent. In Egypt the people have had 
to make the entire earthworks, and to assist in the skilled work, 
without being paid for their labour, and have to pay simply as 
much as can be got out of them for their use of the railway. 
Even supposing that capital borrowed at an interest of from II 
to 12 per cent. has been applied to the Egyptian railways, it 
would, I apprehend, still be the soundest policy to keep the 
cost of transport and locomotion in the country as low as possi- 
ble, and recoup that interest through another form of assess- 
ment. So far as the distribution of the increased burden caused 
by the heavy debt of Egypt affects the question of reducing rail- 
way fares, Europeans and natives are affected by this burden 
alike, as the various reports made to the Foreign Office on 
the increased expense of living in Egypt tend to show. My con- 
tention is, that the cheapening to the lowest possible figure of 
transport by the railways in Egypt, would be a measure cal- 
culated to compensate, in some degree, dearer living, by develop- | 
ing trade and prosperity, and cheapening the means of life. | 

The Suez Maritime Canal.—The several reports that have | | 
been supplied by professional persons, engineers and nautical, | 
make it unnecessary here to enter descriptively on this exten- | 
sive cutting, and I propose, therefore, confining myself to a | 
revision of its present state of efficiency ; the prospect of its con- 
tinuance in that state ; the effect which it appears to be produc- 
ing on the carrying trade with the East ; the possibility of its 
being blocked ; the consequences of such an event, and the 
measures which might be taken to guard against it ; and finally, 
the prospects of the shareholders of a return for their capital 
invested in the undertaking. 

That the Maritime Canal in its present state would suffice for 
the passage through it of a number of vessels adequate to amply 
repaying the shareholders for their outlay, I have no doubt. 
The facility with which the passage can be now made by vessels | 
of the largest tonnage has been sufficiently proved, and the 
vexed question of the amount of silting likely to be caused by 
the following wave, as it is called, or wash of vessels passing to 
and fro, is also, I think, practically set at rest. That a certain 
amount of such silting must take place is undeniable; but the | 
recent report of Captain Nares, R. N., as to the soundings, goes 
to prove that more apprehension was entertained on that score 
than there was need for. 

It was, in my opinion, a great mistake to alter the section of 
the canal, when cutting it through what is now called the Little 
Lake, or Petit Bassin, at the southern extremity of the Bitter 
Lakes, and to make there the side slopes of the channel under 
water three, instead of two to one, as originally intended, and as 
I believe it is everywhere else. The consequence is, that owing 
to the borders of the cutting being submerged and invisible, and 
its sides so shoaling, vessels are more likely to take the ground, 
and on doing so are more difficult to get afloat again at that par- | 
ticular part of the canal than elsewhere ; and the necessary 
laying out of anchors by which to haul the ship off, causes 
greater delay there than at any other point along the canal. 

The work of dredging has now been suspended for months, 
and I doubt whether, in the present state of the finances of 
the company, any further work, except such as may become 
absolutely necessary, is contemplated ; I rather incline to the | 
idea that the company will rely upon the daily growing opinion 
of the necessity of maintaining the canal in an efficient state, for | | 
furthering an appeal at the right time, which may not come for | | 
several years, to the interests of commerce at large, if not tothe | 
several European governments most interested in the mainte- | 
nance of the canal as a highway, for such assistance as the then 
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circumstances of the company may require for enabling it to 
carry out effectually, and once for all, the necessary work of 
dredging, enlarging if necessary, and setting in permanent order 
the channel of the canal. My opinion also is, judging from the 
increasing number of vessels that go through the canal, that by 
the time any considerable work of the nature referred to will 
have become necessary, the company will no longer require 
external assistance. The question, perhaps, in fact, is rather 
whether the debenture holders will allow the original canal pro- 
prietors to remain in possession of the canal, should they (the de- 
benture holders), not get their dividends regularly, than whether 
the work itself will prove of so permanent a nature as to require 
— ordinary repair until the necessity for its enlargement is 
elt. 

By the report submitted at the general meeting of the share- 
holders on the 12th March, 1872 :—In 1870, 486 vessels, giving 
a total tonnage of 435,911 tons, passed through the canal. In 
1871, 765 vessels, giving a total tonnage of 761,467 tons, passed 
from Suez to Port Said and vice verséd. Showing an increase of 
279 vessels and 325,556 tons. 

During the first six months of the present year, 1872, 587 
vessels passed through the Suez Canal, giving a total of tonnage 
of 611,797 tons, and conveying, including troops and pilgrims, 
no less than 40,438 passengers exclusive of ships’ crews. 

It is worthy of note that of the above numbers more than two- 
thirds are English vessels. Thus of the 587 vessels shown in the 
statement of the present year, 411 were English, giving 450,237 
tons of carrying capacity. 

It would not be fair, however, to base an estimate of the pro- 
bable return for the year 1873 on the return for the first six 
months of the current year, as it has yet to be seen whether the 
recent alteration in the tariff, equivalent to an increase of 4o per 
cent. on the former canal dues, will not have the effect of reduc- 
ing in like, or even greater proportion, the number of vessels 
entering the canal ; nor are they (the canal authorities) justified 
in anticipating the same proportionate rate of annual increase of 
traffic for a succession of years ; indeed, the rate of increase will 
more likely gradually diminish. But still, I believe that within 
a definite term of years, say five or six years, the scheme will 
become profitable even to the shareholders, an event which I, for 
one, scarcely ventured to anticipate. 

The opening of the Suez Isthmus Canal has already produced 
a marked effect on the communications with the East by the 
way of the Mediterranean and the Red Sea. Freights were 
formerly prohibitory for all but valuable cargo, whereas now the 
most bulky produce and raw materials find their way to Europe 
through Egypt, and raw cotton in bales, hides, oil, seeds, &c., are 
conveyed to Alexandria by rail and thence shipped for Europe, 
notwithstanding the facilities afforded by the canal, while through 
the Suez Canal even coals are carried on freight by steam vessels 
to Suez as well as to the Indian ports. 

The number of vessels built and still building expressly for the 
purpose of trading with India and China vid the Suez Canal 
points clearly to the expectation of increase of traffic, and when 
it is remembered that every vessel following this route can make, 
on an average, to the same destination and back, two voyages to 
each one of a vessel rounding the Cape of Good Hope, or nearly 
so, the available amount of tonnage as compared with the amount 
of floating stock on either line of route, becomes nearly doubled 
in the case of the canal line. But this is not all; for the pas- 
senger traffic must almost exclusively follow this route, and the 
reduction since the month of March, 1871, of from 20 to 37 per 
cent. on the fares previously charged by the Peninsular and 
Oriental Steam Navigation Company, affords incontestible evi- 
dence of the effect produced by the greater facilities now afforded 
to persons travelling to and from India, China, and the Eastern 
Colonies by the canal. 

The effect of this quick and general adoption of the Isthmus 
route for our commerce with India and the East is a subject of 
great importance to British Imperial interests, commercial and 
political, and I venture respectfully to submit, deserving the 
serious attention of Her Majesty’s government. 

Seventy per cent. of the tonnage which passed through the 
Suez Canal during the past year of 1871 did so under the British 
flag ; and of the 611,797 tons which passed through during the 
first six months of the present year, 73 per cent. were in like 
manner under the British flag. 

The circumstances of the trade with the East render it pro- 
bable that the proportion of British vessels will increase more 
than that of other nations, and that within the next year or two, 
that proportion will have increased to 3, possibly ¢ of the entire 
tonnage. Hence the national stake of Great Britain as regards 
her commercial interests may be fairly computed to be seven or 
eight times as great as that of any other nation in the Suez 
Maritime Canal. What is of commercial, is also, by its bearing, 
of political interest; but Great Britain’s direct and positive 





political interests in the canal stand out likewise in strong relief 
by the side of those of other nations. The Indian reliefs already 
take the route of the canal, and possibly it may some day be 
adopted for the conveyance of a portion of Her Majesty’s Indian 
mails, in the same manner as the Southampton or Gibraltar 
route is at present. 

The possibility, therefore, of the passage being obstructed, if 
only for a given number of days, ought, I submit, to be watched, 
and jealously, but cautiously guarded against by such means as 
are in our power. The facility with which the navigation of the 
canal could at any moment be stopped, in consequence of the 
narrowness of its channel, is self-evident. A sea-going vessel of 
the smallest tonnage, duly prepared and scuttled and sunk in 
the channel, would block the passage to ships for several days at 
least ; and although such an act is scarcely to be apprehended in 
time of peace, it is still possible then, as in anticipation of or in 
actual state of war. The interests that would be jeopardized by 
such an occurrence are so various and so great, that its possi- 
bility ought not, I feel, ever to be lost sight of. At present, 
vessels pass freely at the will and pleasure of the representatives 
of the canal company, without being reported or recorded at 
their respective consulates, but the delay of having vessels 
entered and cleared at Port Said and Suez would be nominal ; 
and if the arrangement were to be made at Suez, the establish- 
ment of a branch consular office at the entrance of the canal 
near the offices of the canal company would afford the requisite 
convenience ; the office would be open at all hours for the entry 
and clearance of vessels. Its cost might be defrayed by the 
usual fee, with an additional charge for the necessary document. 
Such an arrangement for the due recording of vessels passing 
through the canal would, however, require to be general, and an 
understanding would have to be come to with the canal compapy 
to the effect that no vessel of any nationality should be admitted 
to the canal without exhibiting a consular pass, nor Turkish nor 
Egyptian vessel without a like pass from their respective proper 
authorities. Thus the access of irregular vessels would be 
checked, and a certain amount of supervision would be thereby 
assured. But in addition to this there ought, in my opinion, to 
be floating booms, or some contrivance at each entrance to the 
canal, which would be opened by order of the company’s agent 
only ; but whatever might be the arrangement, I do not hesitate 
to express my opinion that at present the entrance to the canal 
is too free, especially during the night time, to offer that 
security which the vast and increasing interests at stake render 
desirable. 

Should the expediency, as is likely to be the case, of sending 
the Southampton mail through the canal be admitted, it may not 
follow as an immediate consequence that the mail v/é the conti- 
nent should be also sent by it ; nevertheless, the adoption of the 
canal route for any portion of Her Majesty’s Indian and China 
mails will add greatly to the inconvenience and loss that would 
result from even a temporary impediment to its passage ; andas 
the average number of vessels entering the canal amounts 
already to three vessels per day, it is easier to conceive than to 
describe the consequences that a mere fortnight’s detention in 
the canal would be likely to cause. Stoppages by stranding 
are now becoming of almost rare occurrence, but when such do 
occur the inconvenience is in a measure remedied by vessels 
being detained either at Suez, or at Port Said, or in the lakes or 
sidings ; confusion, however, and not detention is avoided by 
this arrangement, while detention in certain cases might be the 
greater of the two evils. 

Touching the prospects of the shareholders, of course 
opinions must vary. The greatest risk to the proprietary is 
in the fact that they are and must be at the mercy of the 
holders of the debenture bonds, on which 100,000,000 francs 
(£4,000,000) were raised, and on which interest, including the 
sinking fund, is due to the extent of about Io per cent. per 
annum. These round numbers are sufficiently approximative ; 
and from them it would result that the company’s liabilities will 
increase annually until they can realize net annually, after de- 
fraying all expenses of working and maintenance, the sum of 
£400,000. This they have not done yet, and if I am correctly 
informed, the debenture holders were paid their last dividend in 
new preference shares, but on what conditions I have not been 
able to ascertain. It appears to me, however, that by thus 
gradually mortgaging, as it were, the original stock, the whole 
possession of the property of the company may be eventually 
transferred to the more wealthy holders of debenture bonds, 
who, I am told, are in most instances capitalists and holders of 
original shares. I therefore still think that the canal may prove 
a successful undertaking, but I fear, not to those who defrayed 
its original cost, unless indeed, as capitalists, they can afford to 
wait, and debenture holders allow them to do so. 

The canal has already cost Egypt £ 10,000,000 sterling, exclu- 
sive of interest, which may be reckoned as equivalent to 
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£5,000,000 more, nor is any interest due to the Viceroy for the 
next 25 years. To European capitalists it has cost nearly the 
same amount, on which, however, interest was paid out of capital 
up to the date of the inauguration. 

On £4,000,000 of this European capital secured on the deben- 
tures, a dividend is payable before the original shareholders can 
be allowed to participate in profits ;.what chance they have of 
doing so is, therefore, quite a matter of speculation. If the pro- 
ject had been carried to its completion with unvaried and efficient 

engineering skill, with a due regard to economy, and without an 
| amount of opposition which partly justified, if it did not render 
| absolutely necessary, much of the expense that was lavished on 

the Isthmus, in Paris, and elsewhere, it might already have proved 
in a financial, as well as it has proved in a material and political 
sense, one of the most promising of great modern undertakings. 


GENERAL REMARKS, 


Tides at Suez.—The flood-tide at Suez occurs at 12° 6’, reck- 
oned from noon on days of the new and full moon. 

The difference between the level of high and low water at the 
period of the equinoxes is 6} ft.; at that of the spring-tides 53 ft. ; 
and of neap 23 ft. But these relative levels, as well as the 
mean level of the water throughout the Red Sea, are sensibly 
affected by the wind. A north wind blowing steadily for a few 
days tends to empty the sea. At Suez, the depression observed 
is about 14 ft. At Jeddah, I am informed, judging of the de- 
pression from the increased exposure of the reefs near the 
anchorage, the effect is greater. In like manner, a continuous 
south wind produces the opposite effect, and seems to fill the sea 
and raise its mean level. At Suez the water is thus raised about 
14 ft. ; about Jeddah the rise is said to be greater. The utmost 
effect of the wind and tide together at Suez, that is to say, of 
difference in level between the surface of high water in an equi- 
noxial tide, with a strong south wind, and of low water in a like 
tide, with a strong northerly wind, reaches about 8 ft., which, 
therefore, represents the extreme range of the tides at Suez. The 


with the quay of the Suez Hotel. 

Winds.—According to observations of the wind at Suez, on 
324 days, from the 15th of February to the 31st of December, 
1860, by the hydrographic engineers of the canal company, 

The wind blew from the North for 232 days. 
| ” ” South , 66 ,, 
” ” East ,, 9 » 
Ps West. If » 


And there was calm for . ; Bins 





In all ‘ , ° 324 days. 

For the remaining 42 days, from the beginning of January to 
towards the middle of February, south winds are frequent in 
| January, and with February the north winds begin. The north 
| wind then continues, interrupted at intervals by a southerly, or 
| south-westerly wind, for two or three days at a time, until Sep- 
| tember. This north wind is the Etesian wind of the Greeks and 

Romans, and coincides, in season, with the well-known south- 
| west monsoon (a corruption of the Arabic word “ mosim,” season) 
| wind, which reaches the western coast of India. As the conti- 
\ nent of India becomes heated with the sun, and raises the tem- 
| perature of the air in contact with it, the cooler and denser air 
over the surface of the ocean moves up from the south-west to 
| displace the land-warmed air. As the sun approaches the zenith 
| over India, the wind increases in force, and becomes charged with 
additional moisture, to be condensed into the heavy rain which 
annually falls over the western portion of the peninsula of India 
from May to September. In the same way, the heated lands 
about the Red Sea cause the Etesian current of air from the 


meets and blends with, in the Gulf of Aden, the southerly and 
south-westerly currents blowing up the Indian Ocean. This is 
the northerly or shem4l wind, which, when stronger than usual, 
causes so much annoying dust and heat at Aden in the summer 
months. In like manner, also, during the summer months, a 
portion of the air over the Indian Ocean moves towards the sun- 
heated north-eastern part of Africa, and, breaking the clouds 
which it bears against the high plateau and cool air of Abyssinia, 
| descends there in the perennial showers, corresponding in epoch 
| with the monsoon of Western India. It is now known from ob- 
| servation that it is the flooding of the Abyssinian -rivers which 
| contributes, in by far the greater degree, to form the high Nile. 
| Consequently, India and Egypt are fertilized, though in different 
| 





manners, by the same great cloud-bearing current of air coming 
from the Indian Ocean ; in fact, by the water, raised by evapo- 
ration, without its salts, of that ocean, And while some of the 


level of the water at the highest of these tides stands nearly even | 


north, which blows uninterruptedly down the Red Sea until it | 
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Bay of Bengal, the Nile, after feeding five millions of souls in 
Egypt, empties itself, at their feet, in the Mediterranean opposite 
to Greece. Our winter southerly winds at Suez are, also, not 
unconnected with what is known in India as the north-east mon- 
soon, which brings rain in the cold season to the eastern coast 
of India and Ceylon. It is the same current of air which, after 
entering the Gulf of Aden, as a funnel, finds its way up the Red 
Sea. Otherwise the movement of the air, from the greater cold- 
ness of the northern shores of the Mediterranean, would be con- 
stantly near the earth’s surface, from north tosouth. I am aware 
that there are other causes—and some of a complex kind—de- 
termining the motions of the air ; but it would be out of place in 
this report to go beyond observed concurrent facts sufficient for 
accounting for the regularly recurring winds at Suez. Indeed, 
what I have said of the Nile might be thought digressive were it 
not that, at Suez, we are indebted to it—through the fresh-water 
canal—for our present ample supply of fresh water, for some of 
our vegetables, and for the cheap carriage of much of our pro- 
visions. 

Climate of Suez.—I have very scanty materials from which to 
say anything on the climate of Suez, my time having been too 
much occupied to have allowed of my making regular and con- 
tinuous observations, in the absence of which I can only speak 
generally. 

The climate of Suez, although decidedly hot in summer, is not 
what would be called cold,in Paris or London, in winter ; never- 
theless, fires are sometimes acceptable in the evening in winter. 
Without them it is necessary to wrap up in clothes disagreeably 
heavy. In summer, the air of Suez is too dry and parching to 
be agreeable ; it is most agreeable when the wind is from the 
direction between north and N.N.W. When the wind blows 
from the south or the west, the barometer falls, and the climate 
becomes relaxing and very trying to people of nervous tempera- 
ment. But the hottest and most oppressive wind is from the 
east, which fortunately does not blow for more than a few days 
in the year. Little rain and few storms visit Suez. We have 
occasionally, in winter, squally weather and showers, and once 
in three or four years a heavy down-pour, which floods the neigh- 
bouring low parts of the desert, forming pools which lie on the 
surface fora month. I have seen hail at Suez, but never snow. 

Mr. Andrews, of the Peninsular and Oriental Company’s 
service, has been so good as to furnish me with his readings of 
the thermometer placed in a wooden lantern on the roof of the 
company’s offices at Suez, at 3 P. M. ofeach day of the year 1869. 
From them I have condensed the following mean results for 
each month. 

Mean maximum temperature of thermometer, placed as above- 
mentioned at Suez, for each month of the year 1869:— 





Fahrenheit. Fahrenheit. 
January . 2 62°05 July ‘ é : 92°32 
February. ; 6301 | Augus . P ‘ 92°94 
March . ‘ 72°25 September . ; 87°47 
April : . 75°53 October ; ‘ 81°10 
May P : 86°36 November . J 74°86 
June : ‘ 93°80 | December . ‘ 67°56 


| have no account of the minimum temperatures, which occur 
a little before sunrise, and, I should say, are generally from 15 
to 25 degrees below the minimum. 

The preceding abstract of temperatures shows rather an ex- 
cess of heat, owing to the lantern in which the thermometer was 
placed becoming itself heated by the sun. Perhaps the air in a 
room open to the northerly breeze would, in the summer months, 
be from 3 to 6 degrees cooler from 11 A.M. to 5 P.M., than 
marked by the thermometer at the same hours and season in the 
position in which it was placed. 

The extreme degree of heat applies only to from 1 to 6 P.M. 
The forenoon is sensibly cooler, and the morning and evening 
markedly so, than the maximum. There is no greater blessing 
at Suez than the cool nights which, if the gentle north breeze be 
allowed just to move the air in the bedroom, induce to agreeable 
rest throughout the hot season. But itis necessary to be careful 
that the wind blow not on you when sleeping. The Arabs have 
a proverb “El hawa es Seify Ahad men es Seyf.” “The 
summer air is sharper than a sword,” in illusion to the effect on 
aperspiring sleeper. Though soft, the air is not overcharged at 
night as at Alexandria with moisture, and cools refreshingly 
water exposed to it in the porous vessels of the country. 

As the monthly temperatures indicate, the six months of cool 
weather are from November to April, the warm season rang- 
ing through the other six months. 

Slave Trade.—\ cannot conclude this report without touching 
slightly upon the subject of a traffic which in these parts has 
perhaps now but a secondary importance ; I do so, nevertheless, 
with certainty that Suez was one of the Egyptian ports for the 
regular importation of slaves, Suez was not so much a slave 
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mart as Cairo and other large towns in Egypt, though it pos- 
sessed a good proportion of slaves for supplementing the crews 
of its boats, and as domestic and other servants with local sub- 
jects, and even with some European residents. From Suez, asa 
place of landing, Cairo was for many years largely supplied with 
slaves procured from the east coast of Africa and from the 
African countries in convenient connection with the Red Sea. 
Comparatively few slave children are now brought to Suez, and 
indeed the local right of ownership over slaves has become of so 
very questionable a nature that in the case of female slaves only 
is the existence of slavery at Suez worth noting, and in that case 
it is only the wealthy and powerful local subjects who have the 
means of preventing them from appealing to a consulate, and I 
may add, more particularly to a British consulate, and obtaining 
through its agency a certificate of manumission. 

I had some difficulty at first in emancipating such of these 
people as threw themselves on the protection of Her Majesty’s 
consulate. The right of interference was disputed ; former 
Governors of Suez had not learnt to admit it. When, however, 
they at last received instructions from His Highness the 
Khedive’s government to the effect that a certificate of manu- 
mission was not to be refused when applied for by a consul, they 
gave it, with a bad grace it is true, but did so, notwithstanding 
the protestations of the would-be owners of human property, who 
invariably brought against the applicant for freedom a charge of 
theft which caused him to be immediately put in the lock-up, 
from whence he was removed, I have reason for supposing, on 
his giving up his certificate, and sent away generally to Cairo, to 
be otherwise disposed of. This led to freed slaves allowing 
their certificates of manumission to remain in the Consulate, 
whence they could claim them at any time after being released 
from prison. 

As applications increased in number, the local authorities ap- 
parently got tired of putting freed slaves in prison ona fabricated 
charge of theft, when it was patent from the fact of the freed 
slaves having nothing in their possession but the clothes, often 
bad enough, in which they stood, that no theft could be proved 
against them, and the practice of entertaining the sham charge 
of theft against them was finally abandoned. 

The arrangement has now become of a quite straightforward 
character ; I send the applicant with my janissary, with a sheet 
of stamped paper, which he obtains in the bazaar, and for which 
I pay to the governor, who forthwith causes to be written thereon 
a certificate of manumission in Arabic, which is brought backto 
me, and after examination, I countersign and affix to it the con- 
sular seal of office, which appears to be perfectly satisfactory, as 
the certificates are now seldom left in my custody. I need 
scarcely add that there is no fee for this performance; or the 
circumstance of a slave having money in his or her possession 
might be adduced to support, colourably, a charge of theft ; for 
a slave could not possess property, and anything, even his 
clothes, found to have been in his or her possession at the mo- 
ment preceding manumission would have belonged to his or her 
owner, otherwise the person so charged would not have been a 
slave. As to the clothes, it is a question of them or nudity, and 
they have been sunk in the quibble. 

It is very evident that the course now in practice has the de- 
sired effect, not only because slaves apply of their own free will, 
sometimes coming here from a great distance to obtain a certifi- 
cate of manumission, saying, generally, that they have been 
beaten or otherwise ill-treated, and sometimes that their masters 
have threatened to sell them—but because of the additional cir- 
cumstance that their would-be owners not unfrequently follow 
them to the consulate in great anxiety, promising to treat them 
better in future if I will only forego, this time, forwarding their 
application for freedom, which of course I never agreeto. I may 
add that women also occasionally apply; but whether manu- 
mission in every case is morally beneficial to female slaves, 
the peculiar temptation to which they are exposed, and in 
spite of the best resolutions, in the absence of family or 
other protective influence, are liable to succumb, renders 
doubtful. A social fall, however, is not always the conse- 
quence of manumission to them. A former owner, if of good 
heart, may assist a female slave, even after the forcible disrup- 
tion of servile relations, with his or her influence, or even purse, 
to marriage, and allow her afterwards to visit her old household. 
In the Society of Islam most female slaves, not proper to a mas- 
ter, are in time, freed and married at the owner’s cost, though in 
that case, in the absence of issue of the marriage, the property ofthe 
freed slave, on her decease, reverts as of inheritance to her late 
owner or his or her heirs. Some freed females also obtain service, 
and if intelligent and honest fair wages are readily paid to them. 
These would be from tos, to 16s. a month, with board and lodg- 
ing and partial clothing. Perhaps, in truth, the lot of a female 
slave after obtaining coercitively her freedom, depends more 
upon her own disposition than upon any other circumstance. But 
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whatever the incidental result of acquired feeedom to a female 
slave, it cannot be allowed to weigh inthe scale of argument against 
the general principle of the evils of slavery, which has been truly 
said to be the “ Frost of the world’s prime, killing its flowers, 
and leaving its thorns bare.” Amidst its evils are, that it breaks 
social sympathy, stifles just aspiration and effort, demoralizes 
feeling, effaces justice, degrades the dignity of productive labour, 
and by breeding mistrust, endangers as mucha state from within 
as it weakens it for action without. Slavery, and the abuse of 
the modest seclusion of women into the jealous voluptuousness 
of harem life, have been from all time the bane of the East, and 
one of the main causes of the present state of decadence of its 
industry, independence, and place in the world. 
Suez, September 14, 1872. 
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E MARITIME POWERS OF EUROPE. 


HE “Cologne Gazette” prints a list of the iron- 
clads of the maritime Powers of Europe in 1873, 
which it professes to have derived from recent and 
trustworthy sources. England, according to this, 
has a war navy of 38 vessels, of 28,000-horse 
power, and 595 guns. Its home fleet consists “of 
14 large plated vessels, four plated batteries, and five plated gun- 
boats, of more than 30,000-horse power, and carrying 102 guns. 
The war navy of Russia counts 15 plated frigates and four 
cupola vessels, of 12,000-horse power and 154 guns. The home 
squadron includes ten turreted ships and three plated batteries, 
with 2,710-horse power and 94 guns. Germany has a war navy 
composed of three plated frigates of 2,900-horse power, and 55 
guns (not including five plated frigates and one plated corvette 
of 5,100-horse power and 48 guns), now in course of construc- 
tion. The German Coastguard fleet consists of two turreted 
ships of 600-horse power and seven guns. The war navy of 
France is composed of 16 plated frigates and 12 plated corvettes 
of 17,200-horse power in all, and carrying 316 guns. The French 
home squadron contains 14 turreted vessels, 16 plated batteries, 
and six rams, of 9,320-horse power, and carrying 268 guns. 
Austria has a war navy of seven plated frigates and four case- 
mated ships of 8,150-horse power, bearing 182 guns, There is 
no Austrian home squadron. The Italian war navy consists of 
12 plated frigates, two plated corvettes, and one ram, of 9,100- 
horse power and having 168 guns. Turkey possesses a war 
navy of considerable strength, composed of 15 large plated war 
vessels, two of which have 9-inch plates, of 8,530-horse power in 
all, and carrying 116 guns of the heaviest calibre. Spain has 
seven plated frigates, of 5,900-horse power, and 145 guns, while 
in her coast fleet there are three turreted ships of 1,800-horse 
power, and carrying nine guns. Finally, the Netherlands dis- 
pose of a Coastguard fleet of 22 vessels of various kinds, of 
8,800-horse power, and bearing 114 guns, 
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MEASUREMENT OF CASKS. 


N enumerating and describing the new instruments 
acquired by his department in the course of the 
past year, the Warden of the Standards states 
that he has obtained from Berlin a specimen of 
( the cubic apparatus for verifying casks, adopted 
SSS by the German Standards Commission. Although 
some objections were raised to the proposed verification and 
stamping of casks in Germany when the project of law for 
the regulation of weights and measures was before the Committee 
of the Federal Parliament, yet the proposition was eventually 
adopted at the express desire of the German wine-growers. The 
Warden suggests it as a subject worth consideration whether a 
similar regulation should not be adopted in this country, more 
particularly in respect of ale and beer casks. For a long period 
such a regulation was in force here, and was exercised by the 
Coopers’ Company of London. An Act of 1531, 23 Henry VIIL., 
c. 4, directed that casks were to be made by artificers of the 
craft of coopers only. The barrel of beer was to contain 36 
gallons, and of ale 32 gallons ; the kilderkin was to contain half 
and the firkin a quarter of those quantities. They were to be of 
just and good measure, or else above and not under ; and every 
artificer was to put his proper mark upon every one of them. 
No cooper was to make any other vessel for beer or ale of a 
greater or lesser number of barrels, unless he marked upon them 
the true and certain number of gallons they contained, to the 
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end that every person might know the contents thereof. No 
other casks than were so marked were allowed to be used by 
beer and ale brewers under penalties. Regulations were also 
made relating to the construction and verification of soap casks. 
The Coopers’ Company were empowered to search for all such 
casks, taking with them an officer of the mayor, and to examine 
them, and if found correct mark them with St. Anthony’s cross ; 
if defective they might seize them, and cause them either to be 
amended or burnt, and a penalty to be imposed on the owner. 
The regulations of this Act were, by 31 Eliz. c. 8, extended, so 
far as might be, to foreign casks imported into England, and 
used by brewers ; the Coopers’ Company to gauge them, and 
mark their capacity upon them. The Warden of the Standards 
suggests that if such a regulation should be included in the con- 
templated legislative measure for improving our system of weights 
and measures, it would afford what would appear to be a much 
needed security to the public for obtaining their proper measure 
of the contents of casks ; but that further inquiries upon the 
subject may be desirable, more particularly as to alterations in 
the capacities of casks which may occur from time to time after 
verification, arising from coopering. 


ENGINEERING PROGRESS. 


IR W. FAIRBAIRN sent recently an opening ad- 
dress which was read at the Manchester Scientific 
and Mechanical Society, of which he is president. 
It dwelt largely on the necessity of a knowledge 
of first principles. The age of the rule of thumb 

|.is at an end, and all designs and constructions 
must be founded on the unalterable laws of scientific truth. In 
the professions of engineering and mechanics an inexhaustible 
field is open for discovery and improvement. He pointed to 
the low ebb at which mechanical science was fifty years ago, 
and how much we are indebted to the late Mr. Roberts and Sir 
Joseph Whitworth for the introduction of new and more perfect 
tool machinery, which by constant adherence to first principles 
has given to the profession not only machines of mathe- 
matical precision, but largely endowed it with almost a creative 
power—as one machine creates another, and that upon self-act- 
ing principles—which we witness daily in use. Sir William 
said he was at a loss to discover why these professions were so 
far behind others that had made greater progress. He looked 
for it in vain in the complexity of construction, but if we look 
to other professions, such as that of surgery and medicine, we 
should bring forward names of high distinction in succession; 
and whether it be in the phenomena of animal and vegetable 
life, or some other cause, we have the most elaborate experi- 
ments on the organism and functions of animal life, and we have 
also the mechanism of the bones, joints, and sinews exhibited 
in the economy of first principles as founded on natural laws. 
It is the same with vegetable life and all other questions con- 
nected with physiological investigations. It was only the other 
day that he received a copy of a paper “ On the Structure and 
Development of the Scales and Bones of Fishes,” by Professor 
W. C. Williamson, of Owens College, in which he states that 
it is impossible to study the distribution of these calcareous 
tissues without being struck with the way in which they are 
adapted to the purpose of strengthening the scale, and by 
maintaining its slightly arched form enabling it to resist a large 
amount of external pressure. The dynamic principle displayed 
in the arrangement of the horizontal laminz strengthening the 
dome is precisely the one acted upon in the construction of the 
small compartments, meaning the cells, of those recent triumphs 
of engineering art, the tubular bridges. On a knowledge of 
first principles, it may safely be said that this knowledge, de- 
rived exclusively from experimental research, has founded the 
laws on which iron horizontal bridges are now constructed. In 
the course of his address Sir William remarked that in engi- 
neering, for example, we are still far short of a knowledge of 
the procuration and the use of steam and the laws by which it 
is governed, when the principle of expansion is considered and 
the forms and proportions of vessels by which that important 
desideratum can be obtained. Again, we are far from perfect in 
our inquiries into the nature and force of dry and saturated 
steam, to what extent it can be used with safety, economy, and 
effect. The address also pointed out that the introduction of 
new machinery and the self-acting principle was largely owing 
to the system of strikes, which compelled employers to resort to 
mechanical inventions to execute work which was previously 
done by hand. 














The American Engineer and Inventor: 


SELECT ABSTRACTS OF PATENTS RECENTLY GRANTED 
IN THE UNITED STATES. 


[For information concerning this department see the notice on the 
wrapper below the Contents of the Number. | 


342. Improved Metallic Roof. 

This invention relates to the construction of roofs of buildings, and consists of 
channels or openings formed beneath the outer covering of the roof, by interposing a 
layer of corrugated tin, or other sheet metal, between such outer covering and an inner 
layer, said openings or channels being designed for the passage of currents of air from 
the eaves of the roof to the ridge or cornice. The channels or openings formed by the 
corrugations may be connected with a pipe for admitting and conducting steam for 
melting snow or ice from the roof in winter, if desired. 


343. Machine for Forming the Hooks of Machine Needles. 

The object of this invention is the improvement of machines for making the hooks of 
needles used in machines for sewing or stitching leather, also to improve the quality 
of the work. The prevailing fault of the machine-made needles now in use is a too 
angular form of the inner side of the hook through which the thread passes, which 
impedes its passage and often chafes the thread and causes the breaking of the needle 
by the strain of the thread when obstructed by the edge of the hook. This machine 
deviates this defect by giving the needle a certain compound motion while the 
=< is being cut, by which the required curved form is secured instead of the 
angles. 

44. Improved Screw Valve. 

This invention, a patent for which has also been obtained in England, has for its 
object to furnish an improved valve so constructed that the valve plug may be conve- 
niently ground to its seat without detaching the valve from its connections. The in- 
vention consists ina nut made in sections and provided with lugs having screw threads 
cut upon their outer surfaces. With this construction, when the valve plug requires 
to be ground into its seat, the cap nut is screwed out and the valve stem screwed back 
as far as it will go. ‘The valve stem is then pushed forward, carrying the sectional nut 
with it, which sections drop off. The cap nut is then screwed back into the screw hole 
of the body and serves as a guide for the valve stem, so that the plug can be readily 
ground into its seat. The cap nut is then removed and the sectional nut replaced, 
and the valve is ready for use. 


345. Improved Car Coupling. 

Upon the upper side of the draw-head is formed a flange, passing around the pin 
hole and extending to the cap to keep the end of the pin always in place upon the 
upper side of the coupling block, the stop in the lower end of the outer arm of the 
coupling pin being so arranged that the end of the shorter arm of said pin can never 
rise above the said flange. Upon the upper part of the shorter arm of the pin is formed 
a collar, which rests upon the flange when the coupling pin is in working position. In 
adjusting the-pin for automatic coupling, the end of the pin is allowed to rest upon the 
block. As the link enters, it pushes back the block and the pin drops through the link. 
To uncouple the cars the pin is raised, and its lower end is placed upon the upper side 
of the drawhead ; then, as the link enters the drawhead to couple the cars, the inward 
movement of the block causes the block to move outward, pushing the pin forward to 
the pin hole, through which it drops, coupling the cars. 


346. Improved Butter Tub. 

This invention has for its object to improve the construction of the ears of that class 
of tubs known as return butter tubs in such a wayas to enable them to hold the covers 
securely, and at the same time allow said covers to be readily and conveniently 
detached. The invention consists in securing the cover of a tub by means of two 
pairs of metal plates, so constructed as to prevent said cover being lifted off, while a 
screw is arranged to prevent a horizontal or sliding movement thereof. 


347. Improved Stove Pipe Joint. 

This is a revolving stove pipe, which may be adjusted or twisted to any desired 
position to be used without delay on putting up the stove, avoiding thereby the 
annoyance arising from badly fitting or imperfect joints. The stove pipe con- 
nection is composed of three sections having elliptical joints, on which they are 
adjustable. 


348. Improvement in Securing Wheels to Axles. 

The axle box, which is driven into the hub in the ordinary manner, is secured in 
place by a nut screwed into its outer end, and which overlaps the end ofthehub. The 
inner end of the axle box projects beyond the inner end of the hub, and has a ring 
groove formed in its outer surface. A lever is pivoted to ears formed upon the axle or 
clip yoke. Upon the inner end of the lever is formed a lip or straight hook, which 
fits into the ring groove of the axle box. The lip of the lever is held in the groove of 
the axle box by a spring, which is secured to the axle by the yoke, and the free end of 
which presses against the outer end of the said lever as shown in the figure. By this 
construction the wheel will be held securely upon the axle, and held in such a way 
that the said wheel may be easily and quickly detached when required for oiling the 
axle or other desired purpose. 


349. Improved Fire Escape Ladder. 

This is a pair of suspending ropes, with cross bars at intervals, constituting a rope 
ladder. At the lower end of the ladder a hook is attached for fastening it. At the 
upper end the ropes are connected to a roller which is mounted in a frame so as to 
revolve, and has a crank for turning it by hand to wind the ladder on or off. The 
roller constitutes one of the bars of the ladder, and another roller of the frame consti- 
tutes another bar; and this roller has hooks by which to attach the ladder to the 
building. The crank can be folded down in the roller compactly for storing the ladder. 
For securing the cross bars to the ropes cheaply, a hole is bored through them near 
each end, and aslot extends from the ends to said holes, so that the latter can be con- 
tracted a little to bind the rope so as to be held fast. Slightly conical ferrules are 
driven on the bars, which are slightly tapered from the holes to the ends to so bind 
the bars upon the ropes, whereby the said bars will be firmly held in their places. 


350. Apparatus for Cleaning Cesspools, Sinks, &c. 

The object of this invention is to empty and clean sinks, privies, cesspools, sewers, 
marshy lands, &c., in a, perfectly odourless manner, so that the work can be done in 
the daytime without the least discomfort and annoyance to the occupants of the dwell- 
ings, and without the use of separate machines by which the vacuum in the tank is 
created. The invention consists of a tank of suitable capacity, which is provided 
with double-acting pneumatic pumps and all necessary appurtenances to insure the 
efficient working of all the parts. The tank is carried on a four-wheeled truck of 
suitable strength, and the vacuum is created by the hind wheels working the air 
pumps by eccentrics, said action to be discontinued by the application of a regulating 
gear, which frees the piston from its shaft, according to a gauge placed on a cupola 
connected with the tank, which assists also the perfect working of the machine. 
From the model which we have examined we should think this a very useful 
improvement over the ordinary machines used for emptying and cleansing cesspools 
and the like. 
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351. Improved Windmill. 

This invention is an improvement in the class of wheels with which a weight 
is so connected as to keep them turned in a direction at right angles, or nearly so, to 
the direction of the wind at any given time. A spiral wind wheel is mounted on the 
end of a horizontal shaft, which is mounted on the top of a turntable and gears with 
avertical shaft through which power is communicated to the pump or other apparatus. 
The turntable is supported on and secured to a bevel gear which meshes with a pinion 
on the same horizontal shaft as the pulley. A belt connects the pulley with the axis, 
which is to be turned by a weight, for acting in conjunction with the vane, for con- 
trolling the wheel, the vane being attached to the turntable at one end of its arm, in 
the plane of the wheel or nearly so, so that its tendency is to turn the wheel out of the 
wind—that is, edgewise thereto—so as not to work, while the tendency of the weight 
is to turn it into the wind. This weight is connected with the axis by a rod engaging 
with the curved teeth of a disc. To start the wheel, the weight will be put on the 
disc at about the middle of its height, vertically, in case it is desired to obtain the 
full power. This will cause the wheel to turn about one fourth of a revolution into 
the wind, in case the latter is not so strong as to prevent the weight from turning it 
too much. If it is not desired to obtain the full power, the weight will not be placed 
quite so high. , 

352. Improved Revolving Fire Arm. 

The opening through the front end of the inclosing case, through which the cartridges 
are introduced, is closed by a cap which is held by a spring joint. The cartridges 
are, by the rotation of the chamber cylinder, carried in front of a pusher, which is in 
line with the bore of the barrel, the flanges being engaged byacatch. The pusher 
slides forward and pushes the cartridges out of the chambers into the barre!, to be 
exploded therein. It is moved forward by a slide. When the pusher withdraws from 
the chamber, it draws the expended shell into it, and the shell is retained in the 
cylinder until it comes around to the opening, when it is expelled through a passage 
by the next cartridge put in. The firing rod is arranged inside of the pusher, which 
is made hollow for the purpose, and has a spring to throw it back. By pulling the 
slide back and pushing it forward, the cartridge shell will be withdrawn from the 
barrel, the hammer will be cocked, the cylinder revolved, and another cartridge intro- 
duced into the barrel ready for firing. 


353- Improved Brick Machine. 

By a weight and the screw a tripping latch and bar are so adjusted that the requisite 
force for pushing out the mould boxes will be sustained without tripping, but any con- 
siderable increase, such as will be caused by the binding of the mould boxes bya stone 
or the like wedging in between them and the press box, will instantly cause the tripping 
of the latch, and thus save breaking the machinery. The device on the mixer shaft, 
by which the clay can be at the same time worked along the mixed clay holder 
laterally and discharged, and still be of the same consistence throughout the length 
of the press box, consists in broad arms on the mixer shaft with their planes oblique 
to the axis of the shaft; arms with their planes parallel with the axis of the shaft ; 
oblique vanes on the arms next to the screen ; and discharging blades on the ends of 
the arms, the said blades being slightly spiral to the shaft, also tangential to a circle 
about two-thirds of the size of the one described by the outer edges of the blades. 
The oblique or spiral inclinations of the arms, vanes, and blades are all, of course, in 
the direction required for working the clay across the mixed clay holder from the 
screen, while the shaft turns in the direction for pushing the mixed clay out through 
the throat. The lower part of the side of the case of the mill, whereon the press box 
is arranged, is constructed so as to incline inward as much as possible into the angle 
of the lower part of the case cut off by the circle described by the discharging blades, 
and construct the press box on the same inclination, and attach it to the said part, and 
so considerably lessen the waste space through which the clay has to be pushed, and 
also lessen the mass of clay to be moved, and thereby economize power. 


354. Improved Harvester Cutter. 

This invention pertains to the construction of the shanks of harvester cutters and 
their mode of attachment to the finger bar. By moving the bar until the end of the 
forward edge of the shanks comes opposite a notch,’the shanks may be raised and 
withdrawn. In this way anv desired section may be detached and replaced without 
disturbing the others. By this construction, also, the cutters will operate with a shear 
cut, and, the rear ends of the shanks being pivoted, the cutters will have a greater 
movement than the bar, so that the pitman crank may be made shorter than is neces- 
sary when the cutters are rigidly connected with the cutter bar. 


355. Improved Railway-Car Brake. 

This invention has for its object to furnish an improved brake, which shall be so 
constructed that it may be instantaneously adjusted to give a greatly increased 
power. To the shaft, to which the brake chain is attached, are rigidly secured two 
gear wheels, one wheel being considerably larger than the other. There is another 
shaft placed with that just mentioned, and to which are attached two gear wheels of 
different diameters, and in such positions that when the second shaft is raised or 
lowered to bring one or the other of the wheels into gear, the other of said wheels will 
be free. A lever, which is swivelled to the shaft and pivoted to a ring bolt, is attached 
to the platform. The other end is held up by a spring strong enough to support the 
shaft and its attached wheels. To the upper end of the shaft is attached a hand 
wheel. By this construction, when it is necessary to apply the brake with increased 
power, the brakesman presses the free end of the lever down with his foot, which 
throws the one set of wheels out of and the other set of wheels into gear with each 
other, which gives a greatly increased leverage. 


356. Improved Spring Bed Bottom. 

This invention consists in the combination, in a bed bottom, with longitudinal slats, 
of transverse plate springs, supported upon coiled springs, arranged between the slats. 
Two slats are arranged to each spring over the sides, so that the thin cross strips of 
steel will not be bent between them and the top of the spring, and the slats are per- 
manently attached to the cross slats by rivets. 


357- Improved Loom Shuttle. 

A wheel is used for the bobbin, and is fitted on a hub, having a series of tension 
springs between it and the wheel. The hub having a limited rotation in the direction 
for reeling off the thread, the bobbin turns on the springs, which thus produce the 
regular tension required. This hub is made hollow, provided with a volute spring. 
The spring will turn the hub to'wind on the thread whenever there is any slack, and 
thus prevent the jerking which is liable to take place whenever the slack of the thread 
is taken up by the motion of the shuttle. 


358. Improved Slings for Loading and Unloading Hay, etc. 

The object of this invention is to provide efficient means for the rapid unloading of 
hay, corn fodder, sugar-cane, manure, and other farm products, by which the whole 
load is packed and hoisted up directly from the waggon and conveyed and stored at 
the place of destination. The invention consists of two strong pieces of wood, which 
may be connected and disconnected by means of lever hooks and string attachment, 
to which the load is attached by knotted ropes, in connection with a double hook for 
hoisting. After conveying and hoisting the load to the point desired, it is detached 
by disconnections of the main pieces. 


359. Improved Gauge for Gang Saws. 

This invention consists in mounting the gauge-blocks, used for gauging the distance 
of the saws of a gang of saws from each other, on a rod before or behind the saws, so 
that they can be readily swung into the spaces between the saws and out of them, and 
be put on and taken off without having to remove the saws. 


360. Improved Corn Planter. 
The drive-wheels are made broad to cover the seed, and revolve upon the axle 
attached to the frame. To the ends of a cross bar are secured the forward ends of the 
openers, which are made something like a sleigh runner, and the rear ends of which 
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in of the soil. To the dropping side are pivoted the outer ends of two rods, which are 
pivoted to the forward arm of a three-armed lever. Bv adjusting the ends of the said 
rods, the movement of the dropping slide may be regulated. To the side arms of the 
three-armed lever are pivoted the connecting-rods, by adjusting which the throw of 
said lever may also be regulated. The rear ends of the rods are pivoted to the lower 
ends of the treadles, which are so arranged that by working his feet the driver can 
operate the dropping bar to drop the seed. To one of the treadles is attached a rod, 
which projects upward into such position that it can he conveniently operated by the 
driver with his hand, if desired. This rod has a weight attached to its upper end, to 
adapt it to serve also as a balance to the treadles. The bar can also be operated to 
drop the seed by means of a hand lever. 


361. Improved Metallic Piston Packing. 

This invention is designed to furnish an improved piston, which shall be so con- 
structed as to adjust itself to take up the wear, and thus be always steam-tight. In 
the face of the piston head are cut recesses to receive blocks, by adjusting which the 
piston is entered in the cylinder. A cast-iron spring or coil is placed upon the piston 
head, by the elasticity of which the open rings are held out against the cylinder. 
The open rings have inwardly projecting flanges formed upon their outer edges, which 
rest upon the edge of the spring. The rings are bevelled upon their inner sides, from 
their outer to their inner edges, to allow the spring to be made heavier in its middle. 
By the follower of the piston the spring and open rings are held down upon the sta- 
tionary edge of said piston. A stop piece is attached to one end of the open rings, to 
overlap the other end and keep it in place. 


362. Improved Spring Hinge. 

This invention is an improvement in the class of hinges specially adapted for use on 
doors which swing in either direction, and are self-closing. It consists in the con- 
struction and arrangement of a tubular pintle, provided with heads or plugs connected 
by a spring, and having a series of holes to adapt them to receive stop-screws for 
regulating the tension of said spring, and the pintle being enclosed by sleeves having 
radial wings, which form the leaves of the hinge. 


363. Improved Car Brake. 

The brake chain is attached to the front end of a main bar, the rear end being con- 
nected to a strong spring, to assist and accelerate the release of the brakes after use. 
To both ends of main connecting-bar are welded a three-pronged fork, between which 
move the ends of levers. A tongue in the shape of a cross forms the extreme end of 
main bar, being pivoted to the pronged front end, and connecting with links pivoted 
to the inner ends of the levers. These levers are placed under the truck frames, and 
connect with the brake beams hung at suitable distance from each pair of car-wheels 
from the truck frames. On putting on the brakes, the hand-wheel is turned, which 
causes a forward motion of cross tongue and bar, which is communicated by links to 
the levers. The latter again, by means of lever rods, force the brake beams on the 
wheels, so that the powerful friction exerted thereon will soon stop the car. 


364. Improved Mode of Connecting Pitmen with Shafts. 

This invention consists in the mode of relatively constructing a bar and hand 
crank shaft, so that power other than that of the hand may be employed to operate. 
To the upper end of a vertical churn shaft is detachably attached bevel gearing 
communicating with a horizontal shaft. One end of the shaft projects, is flattened, 
and has a longitudinal slot formed in it. A crank is arranged so that the churn may 
be operated by hand power when desired, or a bar, in one end of which is formed a 
slot to receive the flattened end of the shaft, when it is secured in place by a spring 
catch pin. The other end of the bar is slotted to receive the end of the shaft of the 
driving power, where it is secured in place by a bolt and nut. 


365. Improved Car Coupling. 

The object of this invention is improvement on the car coupling of Depeu and 
Hall, patented July 2, 1867, and Smith and Utton, patented September 12, 1871 ; 
and the invention consists in employing a headed bolt sliding in opposite slots of the 
drawhead and a link with a cross stud for strengthening it. 


366. Improved Lamp. 
This invention consists in the combination. with a loose drip cup, of the sections 
of a lamp column connected by intermediate rods, wide enough apart to allow the 
insertion and removal of drip cup. 


367. Improved Harvester Rake. 

This invention furnishes an improved elevating rake for attachment to reapers and 
mowers to convert them into harvesters. As the shaft rotated by the driving wheel 
revolves, the rake will sweep across the lower part of the platform parallel, or nearly 
so, with the cutter bar, so as to collect the cut grain, and gather it into a gavel 
against the side board attached to the inner edge of the said platform. As the shaft 
continues to revolve, the rake slides the gavel back along the side board, a spring 
allowing the rake to accommodate itself to the size of the gavel. As the gavel 
approaches the rear inner corner of the platform, it is pushed into a trough attached 
to said corner. As the rake passes the end of the trough a guide pin enters a sharp 
angle in a guide groove, which swings the rake around, so that it may move forward 
along the outer part of the platform into proper position to collect another gavel. A 
small spring gate placed in the guide groove just in front of the sharp angle in said 
groove, which spring is pushed back by a pin and serves the double purpose of 
guiding said pin fully into the said sharp ancle, and preventing it from leaving said 
angle by the route by which it entered it. The gavels are removed from the trough 
by binders standing upon the platform, and are laid to be bound upon the tables at 
the front and rear ends of the said platform. 


368. Improved Travelling Thrashing Power. 

This invention is intended to furnish an improved power for driving a thrasher, so 
that each shock of wheat or other grain may be thrashed while passing to the next 
shock, thus saving much of the labour required in harvesting grain. The invention 
consists in the combination of the gear wheels connecting with the rear wheels of 
the waggon and communicating with a transverse shaft. Upon the shaft is placed a 
gear wheel about eighteen inches in diameter, and which is provided with a clutch 
upon each side, so that the shaft may be kept in motion when the waggon is 
turning, or even when one wheel is standing still. The upper part of the wheel 
projects through an opening in the bottom of the waggon box, and connects by a 
gear wheel to a short shaft which is attached to a band wheel, about twelve inches 
in diameter, and which is connected with the pulley of the thrasher engine. By this 
arrangement the thrasher cylinder will make about seventy-two revolutions to each 
revolution of the wheels. A still greater speed may be obtained by varying the size 
of the wheels, or by employing more wheels. 


360. Apparatus for Arranging Type for Type Setting Machine. 

This invention consists of a new and improved apparatus for arranging type in 
rows fora tvpe setting machine, and is designed to facilitate type setting by ma- 
chinery. The construction and operation are as follows :—A series of hoppers or 
troughs is arranged, one for each letter and character used in printing, upon a 
frame, at a convenient angle. Into these hoppers the types are distributed by hand, 
just as they are now, into the boxes of a type case. The types slide down to the 
channels or tubes, some having their notches turned one way, and some the opposite 
way ; but the bottom and sides of said hoppers are so shaped that the type are all 
turned up edgewise as they enter the channels, and these are shaped so that they 
must pass through them on the edge or narrow side. 


370. Improved Steam Engine Governor. ‘ 

This invention consists of a pair of rotating registering disks side by side in the 
steam pipe, one of which is turned by clock work, or any power independent of the 
engine to be regulated, and the other is turned by the engine. The two are so 
connected that neither can advance or retrograde relatively to the other more than 
sufficient to close or open the register. The one turned by the clock is geared to 
run as fast as the other should be driven by the engine, and they are so set relatively 
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to each other that if additional labour is imposed on the engine the retrograde 
motion of its disk will open the register and admit steam; or, if the labour is 
lessened the advance of the disk will close the register and shut off steam, and thus 
maintain the required uniform speed. 


371. Improved Pruning Hook. 

This invention relates to the class of pruning hooks in which a hook and sliding 
knife are so arranged that their cutting edges are made to approach each other by 
means of toggle or jointed levers, said effect being produced by a direct pulling or 
tractive force applied to the handle of the implement. The invention consists in the 
arrangement of double levers and a spiral spring in connection with a cutting hook 
and chisel adapted to slide on each other, said bom serving, by their extensién, to 
operate the cutting devices, and the spring to retract and hold the same close 
together for renewing the operation. 


372. Improved Locomotive Smoke Stack. 

The object of this invention is to provide the smoke stack of locomotives with an 
improved cone by which the draft is increased, and the rapid wearing out of parts of 
the stack by the exhaust steam prevented. ‘This invention consists of flat plates and 
rings of varying sizes, which are placed above each other in such a manner that the 
steam cannot pass through without striking the plates and rings, varying thereby the 
direction of the steam and distributing it equally so that it will pass out from the 
stack without impinging on the sides of the same and bringing the bonnet into use over 
its whole surface. The draft is regulated by making the top plate and ring adjustable 
on the central standard. 


373- Improved Trotting Gear. 

The object of this invention is to provide an elastic gear for horses, by which they 
can trot faster, raise their feet higher, and step higher, preventing them also from 
balking, kicking, backing, or rearing. It consists of an elastic strap, which plays 
easily through the hame ring, either end being fastened to a hind and fore foot. 


374. Improved Ore Washer. 

This invention furnishes a simple apparatus for collecting sulphurets, gold, silver, 
&c., from ores. The invention consists in the employment of one or more sieves, in 
connection with one or more sluices and pivoted boards, for separating the sulphurets 
and heavier particles of ore from the stream of water and pulverized ore passing 
through the apparatus. 


375. Improved Neck Yoke Holder. 

This invention consists in constructing the holder of a flexible sheet metal plate, 
which laps around the — and is secured to the perforated leather by rivets. Thus 
the plates lap around the yoke, and, being flexible and formed in one piece, they form 
a strong device for the purpose. 


376. Improved Lubricator. 

This invention consists in using on the inside of a reservoir a slide sleeve, to 
adjust the upper of the two valves of a locomotive lubricator toward or from its seat, 
to regulate the flow of oil into the feeding channel that leads to the parts to be 
lubricated. 

377. Improved Check Runner. 

This invention consists in providing the base portion of the loop or runner with pro- 
jections, to prevent the same turning on its axis, and in combining therewith a screw 
and disk (or washer) which are applied to the opposite side of the strap or head piece 
of the bridle. 

378. Improved Car Coupling. 

Two arms are placed in the cavity of the hopper-shaped coupling box. The forward 
ends of the arms are rounded off, and rest against concave shoulders formed in the 
forward parts of the sides of the box, where they are securely pivoted to said box, the 
said shoulders projecting inward sufficiently to prevent the forward ends of the arms 
from being struck by the entering coupling bar. Springs are placed between the rear 
ends of the arms and the sides of the box, and are designed to hold the rear ends of 
the said arms pressed inward or toward each other. The ends of the coupling bar are 
rounded off, and have shoulders formed upon their sides, so as, when pushed 1n, to 
force the inner ends of the arms apart. As the shoulders of the end of the coupling 
bar pass the ends of the arms, the springs force the arms inward, so that the shoulders 
of the said coupling bar may rest against the ends of the arms, which thus sustain the 
draft. In the cavity of the box is formed a recess to receive the coupling bar and 
center it, so that it may bear equally upon the arms. Upon the inner ends of the 
arms are formed projections, between which is placed a block, so that the arms may 
be forced apart to release the coupling bar, by turning the said block, which is thus 
protected from being struck by the entering coupling bar. The block is attached to 
the end of a crank which passes up the platform of the car, so that the arms may be 
forced apart to release the coupling bar by turning the same. When the crank is re- 
leased, a spring brings the block parallel with the projections of the arms. With this 
construction, when the cars are being run together, should the end of the coupling bar 
drop too low, it may be raised and held in proper position by the attendant from the 
platform of the car by means of a rod having a hook formed upon its end, or from the 
top of the car, by using a longer rod. The cars maythus be coupled without danger. 
By suitable construction, the cars can be readily uncoupled when under headway. 


379. Improved Nut Lock. 

This invention is an improvement in the class of nut locks in which a metal plate is 
placed in a recess of the washer of the nut, and its ends bent up against the sides of 
the latter. - The improvement relates to the combination of a washer provided with 
projections on its under side, and two straight grooves in its face (the same crossing 
each other at right angles), and a sheet metal locking plate, whose form is that of a 
Latin cross, to adapt it to fit in said grooves, and thus form a double lock for the 


nut. 
380. Improved Stamp Mill for Ores. 

The object of this invention is to improve the machines now in use for crushing 
quartz in the process of mining. The cam shafts are supported in boxes on the up- 
rights. There are rubber springs on the stamp stems, which are compressed by the 
cam as the stamps rise and re-act to give the stamp a quick downward movement. 
The stamps are placed on the hypotenuse of the triangular bed, and the coarse quartz 
is fed through a hopper under the most elevated stamp, which has the coarsest screen. 
After undergoing the stamping process within this screen, the quartz is spouted under 
the next stamp, whose screen is finer, and from this it is spouted under the last stamp, 
and when it passes from the last and finest screen it has been reduced to powder. 
The quartz falls by its own gravity from one stamp to another through the spout. 
This is what is called spouting the quartz from one stamp to the other. The screens 
not only increase in fineness as the quartz descends, but also in speed, and are reduced 
in lift from the first to the last stamp. By reducing the lift and increasing the speed 
of the lower stamps, the latter are made to work nearer the dies. 


381. Improved Head Band. 
The band is made in one piece, in the form of a bow, of horn, rubber, or any other 
suitable material, and its extremities are provided with hooks, the office of which is 
to hook into the hair of the wearer, so as to bind and ornament the same. 


382. Improved Chandelier Centre. 

The first feature of the invention consists in a construction of the centre in such 
manner that the lower part can be readily lowered away from the upper part, and the 
centre thereby opened to allow the arms to be put in without entirely removing the 
lower part, although the lower knob, which, together with the rod and upper knob, 
secures the parts together, be removed. The second part consists of the arrangement 
of the hooks on the inner ends of the arms by which they are secured to the centre. 
The third part consists of openings in the lower part of the middle portion of the centre, 
in connection with the contrivances for securing the hooks of the arms to facilitate the 
connection of them, and securely hold them when connected. The fourth part con- 
sists of a bearing flange projecting from the under side of the top part of the centre to 





secure the upper hooks of the arms; and the fifth part consists of a connection of 
= nS rod to the centre, so as to prevent it from turning when screwing the 
nobs. 
383. Improved Can for Paint, &c. 

This invention consists of a paint can composed of a metal cylinder with wooden 
heads at each end, secured by a flange of the cylinder end turned over the outside 
and a bead raised on the inside of the cylinder against the inside of the head, by im- 
pressing a groove in the outside of the cylinder. One of the heads has a large opening 
ae it to allow of putting in and removing the paint, and a plug is used to close 
the hole. 

384. Improved Revolving Fire Arm. 

This invention relates to the combination of a sliding pawl bar and a series of 
pawls with a series of revolving cartridge cylinders arranged on the same axis, and 
provided with spiral and straight grooves to enable them to be turned in succession, 
whereby, when one cylinder is exhausted, it sets the next one in motion, and ceases 
itself to rotate. The invention also consists in connecting the pawl bar and series of 
pawls with the hammer. 


385. Improved Spring Rocking Chair. 

This invention relates to the construction of that class of rocking-chairs which have 
the stationary legs or stands, with which the seat is connected, by springs which 
allow it to have a rocking motion; and consists in the peculiar mode of applying a 
plate spring to the front of seat, at the rear, and to the middle of back. 


386. Improved Reel for Skeining Silk. 

For crossing the threads of “‘ greges,” thrown, raw, and soft silks, and other threads 
or yarns, in skeining them, to prevent the threads from mixing and knotting together, 
and thus save much loss of time and waste of material in winding from the skeins 
upon bobbins, in consequence of the breaking and snarling common to the ordinary 
mode of skeining, it is proposed to have a wide reel with, say, six arms and as many 
longitudinal bars, in the outer sides of which are small transverse grooves. In com- 
bination with said reel there are one or more traversing guides to lay the thread on 
the reel, the guide being operated so that it will cross the threads at intervals be- 
tween some of the bars—say, every second pair—and lay them parallel, or nearly so, 
between the others, and at the same time shift at each revolution of the wheel by a 
slow forward and backward motion, independent of the crossing motion, so as to hes 
the threads parallel and not directly upon each other, and thus construct flat skeins 
with crossed threads. 


387. Improved Centreing Chuck. 

This is an improved chuck for centreing shafting and other work to be turned in a 
lathe, and consists in a frame formed of arms crossing each other, and provided with 
slots to receive the clamping dogs, a crank and pinion and ratchet mechanism for 
moving the dogs toward or from each other and holding them at any point, and ofa 
central tube and a punch working through the same. 


388. Improved Cotton Press. 
This invention consists of joints in the screws which work the follower, whereby the 
latter can be swung conveniently away from over the case, to allow of filling the case 
with the cotton or other material to be pressed. 


389. Improved Cock for Drawing Beer. 

The drawing cock is fitted into the head from the inside, and a plug is fitted in the 
inside extension. The outside extension is shorter than the chine of the barrel. The 
ventilating cock is fitted in the side of the barrel directly over the drawing cock, with 
its plug also inside of the barrel. There is a vent passage through the cock, and a 
corresponding passage through the plug, also an extension of the plug out through 
the cock, for the application of a wrench for turning the plugs. A rod connects the 
two plugs, for turning one by the other. Said rod is capable of a slight endwise 
motion in the plug, and a spring is arranged with it and said plug to keep both plugs 
tight on their seats. By turning the plugs one way to open the drawing cock, the 
ventilating passages will be brought into line, so as not to admit the air; but by turn- 
ing them the other way these passages will remain closed while the drawing cock is 
opened, so that the ventilating passages may be opened or not, at will. 


390. Improved Water Cooler. 

The object of this invention is to so improve the water cooler in common use that 
pure water or other liquids may be cooled and drawn off for use without the admixture 
of ice water and its impurities. It consists in arranging the receptacle for the liquids 
as a casing around the ice chamber of the cooler, providing it with an inclined 
bottom and a faucet at the lowest point thereof. A feed opening or funnel at the top 
admits the liquid. ° 

391. Improved Griddle. 

This invention consists of a griddle for baking pancakes having a hoop or flange 
projecting downward from the edge of the lower side, to elevate the griddle above the 
stove top and inclose a hot air space for equalizing the heat throughout the whole 
area of the griddle. The invention also consists of a damper, in combination with 
this elevated griddle and hoop or flange, for regulating the heat within the flange by 
opening or closing passages through it. 


392. Improved Wheel for Vehicles. 
This invention consists in the combined spoke socket and felly clip of a wheel, 
having one end of the socket circular, but gradually changed in shape to an oval 
toward the felly to allow the spoke to be wedged. 


393. Improved Brush Washboard and Roller. 

This invention relates to the application of bristle brushes in the operation of 
washing. A roller is employed that is made both to rotate and reciprocate over the 
clothes, which are themselves spread upon a stationary subjacent brush. In using 
the machine, the article is spread upon the brush, and the roller brush moved gently 
up and down upon it, said brush being immersed in the suds between each downward 
and upward movement. 


394. Improved Washing Machine. 

This invention consists of a rectangular tub with corrugated or ribbed bottom and 
sides mounted on trunnions at the sides on a suitable stand, so as to oscillate in its 
longitudinal plane, with several loose balls of wood placed in it on the clothes to act 
in conjunction with the water to effect the washing of the clothes. The tub is 
oscillated or swung on its trunnions by the attendant to cause the necessary motion 
of the water, balls, and clothes. 


395. Improved Sewing Machine Power. 

This invention consists of a sewing machine mounted on the operator’s rocking 
chair, and having its pitman connected to the wall or other stationary object so that, 
by rocking the chair, the pitman gives rotary motion to the driving wheel of the 
machine. The sewing machine table, divested of the stand ordinarily used, is mounted 
on the arms of the chair in front of the operator, and swings forward and backward in 
unison with him, so that no inconvenience in managing the work arises from the 
rocking motion. The pitman is, by preference, attached to the stationary support 
on the horizontal plane of the crank shaft ; but it may vary from it either way to 
some extent without material effect. The crank shaft is arranged at the front of the 
chair and parallel with it. 


396. Improved Means of Adjusting Paddle Floats. 

The novelty of this frame and arrangement of the paddles consists of the upper and 
lower parallel cross bars for supporting the paddles vertically between them, and the 
fastening of the paddles in them by keys, or other equivalent devices, driven or 
screwed in holes in the paddles above and below the cross bars, the paddles having 
several holes at different heights. By simply taking out the keys or bolts, shifting 
the paddles up or down, and putting said keys or bolts in again, the paddles may be 
readily shifted to any required condition. Thus the paddles are adapted to be 
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changed with special facility, as often as may be required, in the navigation of 
rivers, bays, and other water courses having numerous sand bars and other shallow 
places. ; : 

397. Improved Atomizer or Vapourizer. 

A hollow collapsible bulb is made in cylindrical form, and attached to the top of a 
hollow bottle stopper by stretching the mouth of the bulb over the top into a groove. 
A pipe, rising up from near the bottom of the bottle through the bottom of the stopper, 
extends by a bend through the side of the stopper, and terminates in a small nozzle. 
The nozzle for the air projects from the side of the stopper, surrounds the small nozzle, 
and terminates slightly beyond the latter, with a contraction arranged to cause the 
air jet to converge upon the liquid jet at a point a little in advance of the two nozzles, 
so as to vapourize the liquid in the most effectual manner. There is passage from the 
hollow stopper into the bottle below, to admit the air for forcing out the liquid. 


398. Improved Binder Attachment for Harvester. 

A hollow cylinder is made, long enough to receive the longest grain, and large 
enough for receiving sufficient loose grain for a gavel in one part, and having another 
part in which to compress it. It is attached, by a suitable supporting frame, to the 
side of a reaper in such manner that the endless elevator thereof will deliver the grain 
into the opening near the top, where there is a shaft provided with curved teeth, to 
adapt it to clear the grain from the elevator, and press it downward, and compress it 
in the receiver. At the bottom of the cylinder a shaft with teeth retains the falling 
grain in the side where it falls until a quantity sufficient for a gavel is obtained. 
There are also fingers to guide the grain as it falls from the elevator to the side where 
it accumulates. Guard wheels working in the grooved ends guide the grain into a 
space under the curves of these arms, for compressing it to be bound. While the gavel 
is accumulating, moveable compressing arms are holding the one being bound, and, 
after releasing it, they are swung upward to the left, over to the right, downward on 
to the grain, and then up again to the left, until arrested by the pressure of the grain 
brought up by them under the stationary arm. The extent of the compression of the 

avel is regulated by springs and auxiliary compressing arms. Other arms cast the 
Sat gavel down and out of the cylinder speedily, in order that the rake may the 
sooner revolve and save time for the binding. When the bundle is thus compressed, 
the band is put round it and fastened by the attendant who stands on the platform. 
Suitable mechanism then throws the bundle clear of the machine. 


399. Improved Ironing Table. 

The object of this invention is to furnish a table for ironing shirts, skirts, and other 
articles, and it consists in a folding table, so constructed that the ironing-board or leaf 
may be raised for putting on or taking off a shirt or skirt, or other similar article, and 
the whole be made to fold together, so as to occupy but little space when not in use. 


400. Improved Rice Cleaner. 

This invention consists, first, in the rotating shaft of the machine, with blades so 
arranged spirally, and turned in opposite directions, as to throw the grain upward, 
and backward and forward ; and, secondly, in providing the cylinder into which the 
grain is delivered with a bulge, which forms a cavity wherein the grain is forced by 
the spiral blades, thereby effecting the hulling. 


401. Improved Coffee Pot. 
This invention consists in a cylindrical steam cover, connected, by pipes, with a 
rforated drum, and a muslin bag attached to it. The steam generated in the 
ottom part of the pot forces the boiling water continually over the coftee in the bag 
till the full strength of the same is extracted. 


402. Improved Oil Can. 

This invention consists mainly of a tubular rod, of suitable length, in which is an 
oil receiving chamber, and to which is secured a hollow handle, in which the air 
chamber is arranged. From the oil and air chambers the oil is forced out through 
the discharge pipe at the end of the rod by means of a pump arrangement operated 
by the thumb. Projecting lugs or ears, at the end of the discharge pipe, raise the 
covers of boxes or cups over bearings. 


403. Improvement in Indexing Books. 
This invention relates to the indexing of books, and consists of a volume provided 
with index tags bound into the back with its leaves, and projecting beyond the side 


edges thereof. . ‘ 
404. Improved Springs for Vehicles. 

This invention consists in two lever springs, the long sections of the upper division 
being held by the backwardly curved ends of sections of the lower portion. The two 
divisions are separated by a considerable space by the metal or wood block confined 
between them in a yoke, which also tends to utilize the power of the springs. The 
ribs are raised in the upper surface of each leaf, at the centre, by indenting the under 
surface, which ribs are nested with the indentations. 


405. Improvement in the Preservation of Pulp Pigments, &c. 

This improvement relates to what are known in the trade as pulp, or slip, or paste 
colours or pigments, including whites, or that class of paint or colouring materials 
that is prepared for use by precipitation in water, or by fine grinding in water. The 
improvement in the preservation of the said pigments consists in treating the wooden 
vessel, in which the pigments are to be stored, with a material or filling that shall so 
close the pores of the vessel as to prevent any oozing away of the contents or loss of 
consistency in the pigments. This is accomplished by lining or covering the exterior 
of the vessel with a suitable insoluble paint or varnish, such as paraffin, shellac, wax, 
or ordinary oil paint or other insoluble material. 


406. Improved Tool for Making Button Moulds. 
This invention consists of a chuck, with a conical cavity in the end, terminating in 
a cylindrical socket. There is a roughing tool in the conical cavity, and a finishing 
tool in the cylindrical socket, and also a centre bit. All are so arranged that a 
square stick, being presented to the conical cavity and the roughing knife, will be 
turned down smooth and to the size of the required button mould, and then turned off 
upon the end by the finishing cutter to the required oval form for the top of the 
button mould. The stick, lastly, is presented to a saw and the mould cut off. 


407. Improved Adjustable Tongue for Organ Reeds. 

This invention consists in an improvement in tuning wind reed instruments. A 
finger-shaped support is applied against the under side of the tongue to support the 
same near its root, and is attached to a slide which is held between guides that are 
fastened to under side of the board to which such tongue is secured. The slides are 
made with teeth at their sides, and a tuning key, having a pinion fastened to its 
lower end, is used for their adjustment. Whenever it is desired to tune the organ, it 
is only necessary to introduce the tuning key into one of as many openings as there are 
tongues in the board, and thereby to bring its pinion in gear with the plate to be 
moved, or with several plates successively. In this manner, therefore, the vibrations 
can be regulated by shifting the support and reducing or increasing the vibrating 
lengths of the several tongues. Instead of using an adjustable finger above or below 
the tongue to be tuned, the tongue itself may be made moveable, and the length of 
its vibrating portion thereby increased or reduced. 


408. Improved Fire Escape. 

There is a box, one part of the top of which is stationary. Tothis is hinged a move- 
able part, to the outer edge of which is hinged a plate which can be turned out of the 
window to rest upon the window sill. Another plate may be turned out to extend 
along the wall of building upon the outer side of the window blind. In the outer part 
of the latter plate is formed a hole where the ladder is dropped. This ladder is made 
of wire rope, and, when not in use, is kept in the box. Railings are hinged to the 
plates so that they may be turned up intoa vertical position as a guard to those using 
the escape, and turned down intoa horizontal position when said plates are to be folded 
together. Arms provided with springs are arranged to rest against the inner side of 
the window casing to hold the device steady and prevent it from being drawn out of 
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the window. These are locked, when extended, by stops, and, when closed, are held 
in position by catches, so that they may be released by opening the device. 


409. Improved Machine for Driving Brush Handles. 

To the table is attached a frame in which a plate slides up and down in grooves. 
To the rear side of the plate is attached a rack which connects with a pinion ona shaft 
by which said plate is raised or lowered. A handscrew limits the downward move- 
ment of the plate and insures that the handles of the brushes are driven to exactly the 
same point. To the forward side of the plate is secured the follower, by which the 
handle is forced into the brush. Two blocks have half round notches to receive and 
hold the handle while being driven, and are so arranged in connection with‘arms as 
to be kept horizontal while moving toward and from each other. Said blocks, by suit- 
able means, are kept exactly in line with each other as they move out and in, and may 
be moved back out of the way to enable the brush to be conveniently removed from the 
machine. In operation, the point of the brush handle is pxssed down through the 
hole between the blocks, and is inserted in the centre of the brush head, the lower end 
of the driver resting upon the upper end of the brush handle. A lever is then operated, 
forcing the brush handle down through the brush head until the forward end of a set 
screw strikes the top board of the frame. As the forward end of the brush handle 
passes down through the brush head, its point or forward end enters a socket ina 
guide which keeps it centred. The brush handle is thus always supported at two 
points, and kept accurately centred. When the brush handle has been fully driven, 
the driver is raised from between the blocks, the blocks and arms are pushed back out 
of the way, and the brush is removed. 


410. Improved Bee Hive. 

This is a double bee hive with two sets of honey frames. The roof is made in two 
parts hinged together at the centre, and fits over the hive. The honey frames are 
suspended from cleats by means of projecting top pieces. The bottom of thehive con- 
sists of two inclines corresponding in form with the roof, the edges of which form the 
bee-lighting boards. A slat partition extends from a cross piece to the centre ridge of 
the floor, and a shutter closes the communication between the two parts of the hive. 
When the shutter is reversed, the bees can pass freely from one part to another. 
This is a great convenience in dividing swarms. Outside of honev frame of each 
part of the hive there is a compartment closed by means of the moveable partition and 
atop slat. The partition is hinged so that, when the loose slat is removed, the top of 
the partition will drop over against the side, which allows the honey frames to be re- 
moved without difficulty. The bee entrances through the top bars of the honey frames 
are of peculiar construction, and are formed by cutting out the top part and inclined 
under sides of the bar, leaving the bottom part entire, the object being to avoid 
weakening the bar and to form passages for the bees, through which they may pass 
up or down on either side of the comb or comb frame. 


411. Improved Combined Shutter Worker and Blind Operator. 

The object of this invention is to provide mechanism for operating, adjusting, and 
locking the window shutters and blind slats from the inside of the window. A cog 
wheel is keved on a sliding shaft to be brought into engagement, alternately, with a 
toothed disk attached to the shutter, and toothed segmental lever connected with 
the blind slats, whereby both the shutter and slats may be adjusted as desired. 


412. Improved Potato Cutter and Planter. 

This invention relates to a potato cutter and dropper on wheels, and consists in com- 
bining mechanical instrumentalities so that whole potatoes are fed to a hopper. cut up 
into an average size, and dropped at regular intervals in the drill or in hills. It seems 
to meet a want long experienced by farmers, who find hand-cutting and hand-cropping 
of potatoes a very tedious, a very laborious, and a very expensive undertaking. 


413. Improved Apparatus for Extracting Cane Juice. 

This invention consists in the arrangement of a holding device with the delivery 
rolls of the mill and the rotary cutting apparatus : also of a vat containing a secondary 
steaming compartment under the one into which the crushed and chopped cane is 
first received, containing revolving chopping and beating blades ; also, stationary 
ones to continue the disintegrating process until the cane is reduced to pulp. The 
bottom of said compartment is perforated to filter the juice from the pulp as much as 
possible ; and has a spout leading from it to conduct the pulp to an endless carrier, 
by which it is delivered to pressing rollers to expel the remaining juice. The two 
compartments of the steaming vat are separated by a valve, which is turned from time 
to time to deliver the cane to the lower compartment in batches, which have been 
subjected to the steam in the upper compartment a sufficient length of time. Below 
the filtering bottom of the lower compartment there is a trough, which receives the 
juice falling down from said compartment, and conducts it to the evaporator. 


414. Improved Needle Threader for Sewing Machines. 

The body or handle part of the needle threader is of thin sheet metal, and the 
instrument may be placed in an upright position. At one end of the handle is a 
‘orward projecting guide piece which passes up and down along the side of the needle, 
until a hook strikes the eye of the needle and enters through it. The hook has a 
curved end of very small size, which takes up the thread and draws the same back 
through the eye of the needle. The rear part of the hook is bent in U shape, and 
held in a groove in handle by means of a plate and screw. A small set screw regulates 
the distance of the hook from guide piece, to be adjusted to needles of different 
thicknesses. At the other end of handle a hook and needle cuide are placed in 


similar manner, but under a right angle to the body of the handle, so that needles 
may be threaded from the sides, back, or front. 


415. Improved Propelling Mechanism for Vessels. 
This invention consists in a horizontally sliding frame and a bar carrying at its 
lower end paddle floats sliding vertically therein and horizontally therewith. By this 
arr the ave parallel, vertical, and horizontal motions, so that they 


are presented to and leave the water edgewise and move against it directly in the line 
of the motion of the boat. 


416. Improved Saw Sharpening Device. 

The file guide has, at one end, jaws to hold the file, and is rounded at the other to 
slide in a hole through an adjustable guide, by means of which it may be placed at 
any desired height. This apparatus is applicable to vertical saws as well as to circular 
saws. By means of it the file is carried in a straight line across the saw. 


417. Improved Automatic Fire Escape for Safes. 

It is proposed to have a safe resting on a platform having wheels, and pivoted at 
one end, while the end next to the wall of the building is suspended by an easily 
combustible rope or other contrivance, to be destroyed bya fuse or a gun discharged 
against it, or burned off to let the platform fall. The platform, which is arranged in 
front of a trap door in the wall opening into the street, is to unfasten the door in its 
fall and force it open, and the door is to form a continuation of a descending track, 
of which the platform is the other part, on which the safe will roll into the street, and 
thus be saved from fire. Fuse may be connected with the suspending rope, and 
arranged throughout all parts of the building, to ignite the rope or discharge the gun 
against it when the fire breaks out in any part of the building ; and the fuse will also 
be arranged to communicate the alarm to the office or other apartment. 


418. Improved Tap Holder Attachment for Beer Coolers. 

This invention consists of an attachment to beer coolers for packing the hole 
through which the faucet projects to prevent the escape of the cold air, which is 
composed of metal clamping rings, and a rubber packing ring, arranged in two parts, 


of which one is fastened to the box, and the other to the door, in connection with 
the tap hole. 





419. Improved Boy’s Sled. 

The rear ends of two springs are secured to the framework of the sled, to the 
forward ends of which is attached a cross bar, in such a position that the rider, when 
sitting upon the sled, may rest his feet upon the said cross bar, either upon the outer 
or inner sides of the side frames of the sled, as may be desired. To the centre of the 
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cross bar is pivoted a small runner, which is made of a much less height than the 
sled, and the springs are made of such a a as to hold the said runner away 
from the ground, except when pressed down by the rider’s feet, resting upon the 
cross bar. To the runner is attached a cross bar, to which are attached the ends of 
cords. By pressing the runner down to the ground with his feet, and pulling up 
one of thé cords, the rider can incline the runner to one or the other side, and thus 
guide the sled as desired. 


420. Improved Fountain Hand Stamp. 

This invention relates to the construction of stamps for certifying checks and for 
similar purposes, having special reference to what is known asthe “‘ribbon stamp ; 
and consists ina fountain for the ink and in a moveable pad. The shafts being 
immersed in ink, the ribbon is of course saturated with it. As the ribbon is drawn from 
the fountain it passes between two packing pieces, the object of which is to strip off the 
surplus ink from the ribbon and to keep the fountain closed. These p icking pieces 
are made of elastic material, compressed by means of the metallic plates and screws. 
After leaving the packing pieces, the ribbon is drawn over the rollers and beneath 
the type plate, and then upward and into the fountain. By this invention the trouble 
and expense of frequently renewing or saturating the ribbons are avoided. _The pad, 
by means of a lever, is thrown upward against the ribbon and type, instead of 
operating the stamp, in the usual manner, 7 a blow on the stem. With a pad 
constructed in this manner the stamping may be done with the same hand that holds 
the papers or with one hand. 


421. Improved Metal Planing Machine. ' 

This machine is specially designed for planing the valve seats of locomotive and 
other engines, it being secured to the engine by screwing its stand bolts into the holes 
of the steam chest bolts when the steam chest is removed, and to adapt it for attaching 
it to different engines, in which the holes vary in the distance apart. The top frame 
or disk on which a revolving disk is arranged is provided with short radial arms for 
attaching the stand bolts to, which are adjustable radially and circumferentially. The 
feed screw is turned by a star wheel, which is brought in contact with one or more 
stationary pins each time it makes a circuit. 


422. Improved Car Coupling. 

A band which slides on closes the drawhead, and is operated by a forked lever. 
The drawhead is made in two parts, one of which is attached rigidly to the truck by 
means of clips. The other part is hinged, and drops down by its own gravity when 
unsupported. The parts are each recessed out to form the mouth and opening of the 
drawhead, and are held firmly together by the band when the latter is slipped forward. 
At the top and bottom of the flange is a loop, which the forks of the lever enter. The 
lever is held in position by means of a forked iron attached to the timber of the 
truck. The handle end of the lever is bent upward to make it convenient to handle as 
well as to fasten. When the handle end of the lever is thrown up to the truck, the 
band is thrown outward, so as to keep the drawhead closed and the coupling link con- 
fined. In this position the lever is confined by a pin in the forked iron. When the 
lever is thrown outward the band is thrown back, which allows the part of the draw- 
head to drop down ready to receive the link of the opposite coupling. 


423. Improved Apparatus for Graining Wood, &c. _ 

In using the extension roller, the requisite width of the article to be grained is first 
taken, and the apparatus is then adjusted by loosening the handle frame, setting the 
female screws and shells to the desired width, fastening the handle frame again, in- 
serting the band rollers and flexible band fitting that width. The roller is pressed 
over the colour board, which leaves the imprint of its grain on the periphery of the 
cylinder. The grain marks are thence transferred to the surfaces to be grained. 


424. Improved Mode of Operating Bellows of Furnaces. | 
This invention consists in the means for causing the bottom of the bellows to remain 
always parallel with the top while being moved up and down. 


425. Improved Machine for Shaving Shingles. 

This invention consists in combining with rotary radial drivers, cutting blades set in 
the direction of chords less than the diameter of the circle within which the driver 
rotates ; also in the relative arrangement of regularly intervalled drivers and blades, 
the sets of each differing in number ; also in combining rotary drivers and stationary 
knives with guides and springs to hold the shingle blank in operation. This machine 
is entirely without cog-wheels, or any other mechanism so liable to get out of order, 
require frequent repair, and create delay as well as expense. The power required is 
very small indeed in proportion to the amount of work that may be accomplished. Of 
course, on the same principle, a large or small machine may be constructed, the number 
of knives and drivers, as well as other parts, being variable ; but, with one horse, seventy- 
two thousand shingles may be shaved in a satisfactory manner, in a working-day of ten 
hours, by careful and practised workmen. 


426. Improved Horse Hay Rake. 

This invention has for its object to furnish an improved horse hay rake so constructed 
that the teeth can be conveniently raised to dump the hay when desired by the 
advance of the machine. By suitable construction, when a sufficient amount of hay 
has been collected by the teeth, the driver with his foot pushes forward the end of a 
lever which throws the parts of a clutch into gear, and the movable part of said clutch 
is carried around with the axle. This draws a chain forward, the first effect being to 
raise a pawl from a rack. The second effect is to draw the upper arm of a lever for- 
ward, which raises the rake teeth and discharges the collected hay. 


427. Improved Coal Scuttle. 
This invention relates to coal hods or scuttles ; and it consists in the cover, made in 
two parts, which are hinged at opposite sides so as to be opened and closed by the bail. 


428. Improved Nut Lock. 

A washer plate is placed upon the bolts before the nuts are screwed on, to which are 
secured one or more pieces of steel, which are made thin and fastened edgewise, and 
upon the upper part of each is formed a spring, standing out a little upon one side, 
preferably upon the side next the nut to be locked. A plate is pivoted to the pieces 
near one end, and is slotted so that it may be turned down upon the washer or turned 
back. The inner edge of the slotted plate is turred up at right angles, and the steel 
piece is placed at such a distance from the nut to be locked that the turned up part 
of the plate may rest against the side of the nut, and thus prevent the said nut from 
turning. By this construction, when the plate is turned down, the steel piece passes 
through the slot in the-plate, and the spring springs out over the said plate, prevent- 
ing it from rising. 

429. Improved Snow Plough. 

A revolving bucket wheel is arranged in front of the locomotive on a vertical shaft, 
and is revolved by means of a belt, or gearing may be substituted, from a pulley on 
the axle of the locomotive to the pulley on the vertical wheel shaft. The wheel is the 
frustum of a solid cone. The outer edges of the buckets are parallel with the side 
of the cone, the ends being cut on the plane of the base and upper surface of the cone. 
A loose upper clutch revolves with the shaft, and is dropped down by means of a 
screw or otherwise, and engages with the pulley clutch when it is desired to run the 


* snow plough. As the locomotive moves forward, the wheel clears away the snow from 


the track and throws it to one side. 


430. Improved Faucet Attachment. 

This invention consists of a cup of india-rubber or other elastic material, or partly 
of elastic material and partly of metal, combined with the faucet in such a manner 
that, when the barrel is tapped, by driving the cork into the barrel with the end of 
the faucet, the cup will prevent the escape of the liquid while the faucet is being 
adjusted and before it is made sufficiently tight to stop the leak. 


- . 431. Improved Refrigerator. 
This invention consists in a removable ice-box, fitted into the upper part of the 
smaller of two compartments of the main box, so that it may be conveniently taken 





out and put in when desired. The cold air from the ice chamber passes through a 
pipe and into a horizontal hollow shaft, and escapes through the holes in the sides of 
said shaft. To the end parts of the hollow perforated shaft are attached two four- 
armed plates, to the ends of the arms of which are pivoted the turned up ends of 
shelves, so that the said shelves will always hang downward and be right side up, 
however the shaft may be turned. This construction enables any desired shelf to be 
turned toward the door, so that anything can be readily put upon and taken from it. 
The shelves are secured in any desirable position by a long screw which passes in 
from the front of the box through the end wall of the said box, so that its forward end 
may bear against the side of the end of the shaft, and thus prevent it from turning. 


432. Improved Machine for Manufacturing Carpet Lining. 

This invention consists of apparatus combined with the machinery used for 
arranging the bat and the paper sheets together, by which odoriferous substances are 
sprinkled upon and mixed with the bat in regular and uniform quantity, while the 
lining is being made, and before the bat is inclosed between the papers. The inven- 
tion also consists of apparatus for pasting the paper to cause it to unite with the bat, 
gauged to the paper rolls by rollers, and caused to rise up to the paper rolls as they 
decrease in size by cords and weights. 


433. Improved Waggon Seat. 

This invention consists in providing the waggon seat with risers or supports, which 
are of angular form in one direction, and pivoted to the sides of the waggon box, and 
produced under a certain angle, so that the seat is not only thrown forward, but in- 
clines at the same time beyond the foot-board. 


434. Improved Children’s Building Blocks. 

This invention relates to blocks wherewith children may be amused and their minds 
instructed by the combination of said blocks so as to present the semblance of well- 
known objects. The invention consists in making these blocks of such relative shape 
that, although comparatively few in number, houses, bridges, arches, chairs, rockers, 
cupolas, tables, fences, windmills, the letters of the alphabet, chandeliers, and other 
articles of furniture and of an architectural character, may all be produced by their 
different combinations. 


435. Improved Hay Elevator and Carrier. 

This invention furnishes a device for raising hay from the load, in a perpendicular 
line, to any required height, and then carrying it in a horizontal line to any part of 
the barn, after which the car is returned by a weighted cord and the empty fork 
lowered to the pitcher without any exertion on his part. It consists ofan iron bumper 
and latch pivoted together and held in a car which hangs on a track suspended by 
hooks from the rafters of the barn. The latch has an elbow, extending downward, 
which is forked and forms a rest for a trip block placed on the rope ; so that, when 
the trip block strikes the bumper and unlatches the car, the forked rest is thrown 
under and supports the load while travelling back into the barn. When the car 
returns over the load or floor, it is latched fast, the fork rest flies from under the trip 
block, and the fork is lowered for another load. The car slides on hard wood slides, 
and the track is spliceable and supportable at any point. 


436. Improved Washing Machine. 
This invention consists in the combination of the binding frame with the suds box oad 
of a washing machine to strengthen said box against the pressure of the operating 
mechanism ; in the U spring, in combination with the lever and the rigid arm attached 
to the presser board, which allows the end of the lever to be readily adjusted upon the 
arm to adjust the presser board to the amount of clothes to be operated upon. Bv 
suitable construction, as the presser board moves forward, the clothes are pressed 
between said presser board and a stationary presser board, pressing out the water, 
which carries the dirt with it. As the presser board moves back, the back rush of the 
water sweeps the clothes back from the stationary board, and turns them over, so that 
they are operated upon by the presser each time in a different place, and are thus 
cleaned thoroughly in all their parts. 


437. Improved Printing Press. 

The rollers are arranged in a reciprocating carriage, which is suspended on the type 
bed by the upper roller. The bearings of the lower roller are immovable in the car- 
riage. The bearings of the upper roller are capable of moving up or down in the 
carriage, and have an adjusting screw by which the pressure of the rollers in the bed 
is regulated. The carriage has two toothed bars, extending from one side, between 
two wheels on the crank shaft and the presser rollers, which are mounted in stationary 
housings. The crank shaft being turned forward and backward by a half revolution 
each way will cause the presser rollers to move forward beyond the type and back 
again, which makes the impression on the paper. After each operation the tympan is 
raised, the printed sheet is removed, and an unprinted sheet is applied, and the tympan 
is lowered for the next operation. 


438. Improved Quilting Attachment for Sewing Machines. 
This invention relates to an improvement in the class of machines for supporting, 
stretching, and moving quilts or other fabrics across the feed plate of a sewing machine, 
and consists in a peculiarly constructed carriage and a tilting roller frame, on which 
it is supported, and in devices for holding and adjusting the fabric. 


439. Improved Plough Carriage. 

This invention consists of independent axles for the truck wheels. having a long 
upright arm at right angles to them inside of the wheels, said arm having a series of 
holes at short distances anart. and connected by a short axle, which can be shifted 
higher or lower by changing it in the holes. From the centre of this arm the beam is 
hung by a crotchet hanger. and is connected by adiustable braces with the lower ends 
of the arms to maintain them in the upright position. The depth of the furrow is 
governed by the position of the suspending axle in the arms, and the plough is sup- ‘ 
ported entirely above the ground, for transporting it from place to place, by adjusting * 
the suspending axle in the top holes. 


440. Improved Boring and Drilling Machine. 

This invention has for its object to furnish an improved device for drilling, boring, 
cutting screw threads, &c. The machine may be adjusted by means of set screws, 
and its base is secured to the table by bolts, so that it mav be further altered in 
position by simply loosing the nuts of said bolts. Screws which pass down through 
the base and rest against the table, enable the machine to be conveniently adjusted 





horizontally or plumbed and the bolts secure it firmly in place when adjusted. The ‘ 
upright frame of the machine is made in the form of a segment of a hollow cone, in 
two parts, flanged and bolted together, so that the upper and lower parts may be i 


adjusted upon each other. The tool-holding shaft passes up through the hub of a 
bevel gear wheel, so that the said wheel may carry the said tool holder wth it in its 
revolution, while the said tool holder may be free to move longitudinally in said 
wheel. The latter revolves in bearings in the frame, and engages, by agear wheel and 
also by pulleys and_ band, with the driving shaft. The shaft is provided with two 
sliding clutches, and is made to carrv the band pulley or gear wheel with it in its | 
revolution, according as one or the other of the clutches is thrown into gear. A three 

armed lever has forks upon two of its arms, which enter grooves in the clutches, so | 
that one of them may be thrown into and the other out of gear by a single movement 

of the lever. The third arm of the lever serves as a handle. Power is applied 

directly to the shaft by means of another shaft meeting it at an angle and connected | 
with it by bevel gear wheels. To the upper side of the gear wheel, through which the | 
tool holder passes, and upon the opposite sides of the centre, are attached studs, the | 
upper ends of which are connected bya bar. To the middle part of the bar is 








swivelled a screw, which screws into the upper end of the tool holder, so that the tool 
can be fed down to its work or raised from its work by turning the said screw in one 
or the other direction. By suitable mechanism, each revolution of the gear wheel 
feeds the tool shaft down the distance of one thread of the swivelled screw. By a 
suitable device, when a female screw thread has been cut, the cutter may be with- 














drawn from said thread, allowing the holder to be run out quickly, and without 
danger of injuring said screw thread. 
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Action of light on the resist- 
ance of selenium, 69. 

—— metallic substances on vegetation, 68. 

—— peat smoke on vegetation, 68. 

Adding machine, 400. 

Adjustable scaffold, 240. 

Adulteration of bread, 120. 

—— of albumen, 214. 

—— of wax with tallow, 70. 

Aeration of wine during fermentation, 67. 

Africa, gold from West, 438. 

Agassiz, L., Professor, 321. 

Air and steam in locomotives, 376. 

—— carburizer, 377. 

— - enclosed in sugar-beetroot, 292. 

—— frigorific machines, 216. 

—— gas machine, 399. 

——— pump ventilator, Boyle’s self-acting, 68. 

—— tight corks, 218. 

Albertype, 216. 

Albumen, adulteration ot, 214. 

—— plates, 444. 

Alcohol, action of, 376. 

—— in bread, 68. 

—— in fusel oil, 440. 

Alizarin, artificial, 440. 

—— dye, isomeric with, 289. 

—— madder versus, 440. 

Alkali blue, dyeing cotton with, 118. 

Alkalimetry, 369. 

— monochromatic light in, 116. 

Alkaline sulphates, transformation of into car- 
bonates, 116. 

Alkaloid, new, 116. 

Alkaloids, 64. 

—— in cinchona bark, 284. 

Alloy of cast iron and copper, 117. 

Alloys of iron, manganese, titanium, silicon, 
&c., 437. 

—— nickelization of metals and, 117. 

used for gold coinage, 288. 

Alum, chromic, manufacture of, 212. 

from shale, 436. 

—— indium, 284. 

Alumina, perfumed, 122. 

Amalgamation process in Chili, 438. 

Amber mouthpieces, 14. 

America road steamer, 22. 

—— production of petroleum in, 121. 
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395: 
—— Society of Civil Engineers, 11, 106. 
—— view of the coal question, 219. 
Ammonia from ammoniacal liquors, 369. 
— nitrate of, 64. 
—— salts, new source of, 435. 
—— sulphate of, manufacture of, 117. 
—— synthesis of, 64. 
— test, Nessler’s, 292. 
Ammoniacal soap, 373. 
—— salts from bone distillates, 435. 
Ammonium bromide, preparation of, 435. 
Analysis, gas, 70. 
— of glycerine, 70. 
—— of iron mordants, 214. 
——- of the Stahlbrunnen at Homburg, 217. 
Analysts, public, 120. 
Ancient bronze, 371. 
Aniline black, 117, 118. | 
ae colours, dyeing felt with, 67. 
——— printing, 118, 373. 
— dyes, valuation of, 289. 
—— greens, 289. 
—— in photography, use of, 292. 
— manufacture of, 34. 


Aniline, red, 439. 

—— red colouring matter from, 67. 
—— violet, pearl-grey, from, 118. 
Animal oils, illuminating, value of, 27. 
—— matters, bleaching, 67. 


| —— trap, 237. 


Anthracene, 373. r 

—— manufacture, 292. 

—— derivatives, 118. 

—— blue, 119. 

Anthraflavic acid, 212. 

Anthrocene, 444. 

Antidote for mercurial vapours, 218. 

Anti-incrustator, glycerine as an, 160 

Antimony, blue, 440. 

—— explosive, 117. 

Antique marbles, 233. 

Apparatus for heating wines, 120. 

—— for multiple transmission, 122. 

—— for respiration and lighting in explosive 
atmospheres, 376. 

Apple parer, improved, 317. 

Arachis oil in olive oil, detection of, 215. 

Archimedean lawn mower, 316. 

Argentic chloride, 438. 

Argento-images, 69. 

Arsenic, detection of, 287. 

—— glauce, 287. 

—— in papers, 376. 

Arsenide of copper, 287. 

Artificial atacamite, 284. 

—— cryolites, 369. 

—— magnitite, 369. 

sugar, 440. 

Ashes from Vesuvius, 370. 

Asphalt, its importance in streets of cities and 
towns, 106, 192. 

Assay, gold, 213, 371. 

—— lead, new mode ot, 117. 

Atacamite, artificial, 284. 

Atlantic, balloon for crossing the, 219. 

Atmosphere, apparatus for moistening the, 
240. 

Atmospheres, explosive, 376. 

—— carbonic acid in the, 123. 

Atmospheric nitrogen, 218. 

fiction of, 284. 

—— pressure, 374. 

—— telegraph, 122. 

Atomizer, improved, 467. 

Atrophine, 218. 

Aurora borealis, influence of the, on telegraph 
wires, 

Austrian and Hungarian pipe-stems, 14. 

Automatic fire-escape, 467. 

—— gate, 236, 395. 

Axle and axle box, 236, 397. 








Balloon for crossing the Atlantic, 219. 
Bamboo poison, 121. 

Bar, skylight, 238. 
Barrow-in-Furness, the growth of, I. 
Barrow jute mills, 6. 

Basalt from Styria, 436. 

Basket splints, 397. 

Battery, chloride of silver, 69. 

—— new, constant, 122. 

Bed, spring, 236. 

Bedstead, invalid, 240. 

—-— sofa, 237. 

Beech blight, 443. 

Bee-hive, improved, 238, 467. 

Beer from beetroot juice, 239. 

on draught, preserving, 397. 
—— cask, 236. 

—— cooler, 236. 

Beetroot juice, beer from, 239. 

—— purifying and decolorization of, 129. 
Bells, electric, 122. 








Bellows, operating, 467. 

Belt, guide for paper machine, 238. 
Berries, juniper, 375- 

Beryls, colour of, 212. 

Bessemer process, cast steel from the, 66. 
—— steel, distribution of carbon in, 212. 
Bicarbonate of soda, manufacture of, 70. 
Bicycle, the, 169. 

Bidasoa, iron ore of, 436. 

Birds, digestion in, 291. 

Bisulphide of carbon, 215, 374. 
Bitter-almond water, 375. 

Bitterness of red wines, 219. 

Black aniline, 117, 118. 

—w— bricks, production of, 70. 

—— dye for woollen and semi-woollen goods, 


—— staining of wood, 215. 

Blast furnace slags, utilization of, 70. 

—— heating the, for iron, 286. 

Blasting plug, 239. 

Bleaching animal matters, 67. 

— liquor, 64. 

—— powder, 435. 

Blowpipe, 446. 

Blue alkali, dyeing cotton with, 118. 

—— anthracene, 119. 

—— dye, free from indigo, 373. 

Boiler incrustation, report on, 8 

Boiling points, determination of, 294. 

Bone charcoal, manufacture of, 218. 

Boot and shoe sole, 237. 

—— blacking kit, 239. 

—— heel screw, 396. 

jack, 237. 

Boots and shoes, manufacture of, 320. 
Boring and drilling machine, improved, 468. 
Bosom, shirt, 238. 

Bowling Ironworks, 370. 

Box, journal, 236. 

—— scraper, 317. 

Boyle’s self-acting air pump ventilator, 68. 
Bradford and the worsted manufacture, 274. 
Brake for railroad cars, 317. 

Brassey, T., M. P., on economy and trade, 





359- L 
Bread, adulteration of, 120. 
—— alcohol in, 68. 
Bread-making, sea-water for, 374. 
Breech loaders, 399. 
Brick machine, 465. 
press, 398. 
Bricks, black, production of, 70. 
Bridge, 400. 
—— truss, 397. 
Brie, De, 120. 
Brittle gold, 287. 
Bromacrylic acid, 284. 
Bronze, ancient, 371. 
Broom, 239. 
Brush, paint, 236. 
—~— tooth, 238. 
Building-blocks, children’s improved, 468. 
Burnt pyrites in iron ores, 370. 
Butt hinge, 237. 
Butter, examination of, 120. 
—— tub, 464. 
Button-hole cutter, 238. 
—— moulds, machine for, 467. 
Butyl ether, impurities in, 122. 
Butyric acid, impurities in, 122. 
Buxiére-la-Grue, mineral oils of, 121. 





Cables, submarine, 444. 

Cake-pan, improved, 316. 

Calcium and titanium, coincidence of spectral 
lines of iron, 66 

Calico-printing, ink for, 120. 





Can, oil, 467. 
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Can, for paint, 466. 

Can-soldering machine, 399. 

Candles, Ozokerit, 215. 

Candlestick, 397. 

Cane juice apparatus, 238, 467. 

Cane-stripper, 317. 

Cannelle brown, 439. 

Cape Colony, meteoric iron from, 66. 

Car coupling, 318, 319, 320, 397, 400, 465, 
466, 468. 

—— railroad life-preserving attachment, 318. 

Carbolic acid as a disinfectant, 121. 

Carbon, bisulphide of, 215. 

in Bessemer steel, distribution of, 213. 

Carbonate and bicarbonate of soda, manufac- 
ture of, 79. 

—— of magnesia, 435. 

—— of soda, process for, 212. 

Carbonates, transformation of alkaline sul- 
phates into, 116. 

Carbonic acid in the atmosphere, 123. 

Cardboard trade, 323, 325. 

Carpet lining machine, 320, 468. 

Carriage, children’s, 237. 

Carrier, fruit and egg, 400. 

Cask, beer, 236. 

Casks, measurement of, 463. 

Cassius, the purple of, 213. 

Cast-iron, apparatus for puddling, 286. 

—— and copper, alloy of, 117. 

Casting iron under compression, 158. 

—— water-traps, 397. 

Cast-steel from the Bessemer process, 66. 

Castings, hollow cases for, 397. 

Castor, table, 239. 

Cattle, brittleness of bones in, 291. 

Causes of the rusting of iron, 

Cellulose transformation into sugar, 120. 

Centreing chuck, 466. 

Ceresin, 121. 

Cesspools, cleaning, 454. 

Chain clamp, 399. 

Chair and secretary combined, 400. 

children’s photographic, 236. 

—— improved, 237. 

seat, improved, 319. 

Chamber of Commerce, Manchester, 422. 

Champion and Pellet on fuses of projectiles, 409. 

Chandelier centre, 466. 

Chapped hands, hydrochloric acid for, 220. 

Charcoal, bone, manufacture of, 218. 

—— substances, new, 68. 

Check-runner, 466. 

Cheese, 120. 

Chibouques, Turkish and wooden pipes, 13. 

Chili, amalgamation process in, 438. 

China, coal in, 376. 

Chinese white wax insect, 43. 

Chloral hydrate, valuation of, 7o. - 

Chloride of silver battery, 69. 

Chlorine, production of, 212. 

Chopper, meat, 238. 

Chrome alum, manufacture of, 212. 

Chromic acid, preparation of, 435. 

Chuck, 398, 466. 

Churn, improved, 237. 

—— rotary, 397. 

Cigar and cigarette machines, 14. 

Cinchona bark, alkaloids in, 284. 

Circular-saw guards, 395. 

—— saws, 236. 

Circulating valve, 237. 

Civil Engineers, American Society of, 11. 

Clanip, harness-makers’, 399. 

Clasp, metallic, 239. 

Clay pipes, English, 12. 

—— French and Dutch, 13. 

Cleaning silver articles, 67. 

—— cesspools, 464. 

Cleveland iron trade, 241. 

Clothes dryers, 239. 

—— pounder, 317. 

—— reel, 400. 

Coal breaker, 400. 

gas, illuminating value of, 27. 

—— — gas, purification of, 287. 

—— impurities in, 215. 

—— cutting machine, 376. 

—— in China, 376. 

—— in Skane, 422. 

—— in the Wealden, 376. 

—— question, American view of the, 219. 

—— statistics of, 406. 

















Coal, waste, utilization of, 409. 

Cobalt, 436. 

Cochineal red for cotton, 440. 

Cock, beer, 466. 

stop, 236. 

Coffee, adulteration of, 374. 

—-— extract, 441. 

—— pot, improved, 467. 

—— with milk, 121. 

Collar and cravat combined, 237. 

Collodion, tenacious, 69. 

Colours, aniline, manufacture of, 34. 

—— dyeing felt with, 67. 

—— of emeralds and beryls, 212. 

—— printing aniline, 118. 

Colouring, matter red, from aniline, 67. 

matter, examination of the, in textile 
fabrics, 67. 

Combined wardrobe, bedstead, chair, and 
table, 399. 

—— brakeg 319. 

—— spade and fork, 319. 

Combing tampico, 400. 

Combustible bricks, 376. 

Commerce, Chamber of, Manchester, 422. 

Compound, medical, 237. 

—— paint, 237. 

—— for destroying insects, 396. 

Condensation, electrical, 293. 

Cooking-stove, 237, 396. 

Cooler, beer, and refrigerator, 238. 

—— water, 466. 

Copper, arsenide of, 287. 

—— and copper alloys, 437. 

—— adherence of, 445. 

—— cast-iron, and alloy of, 117. 

—— compound of oxide of iron and, 287. 

—— impregnation of water by, 375. 

—— purification of, 287. 

Cordesse, mineral oils of, 121. 

Corks, air-tight, 218. 

Corn, production of, 394. 

—— planter, 317, 398, 465. 

Corrosion of iron, prevention of, 66. 

Cotton bale-tie, 320. 

dyeing with aniline blue, 118. 

—— dyeing with fuchsine, 215. 

ignition of oily, 215. 

—— picking, 339. 

—— planter, 317. 

—— press, 246, 319, 397, 466. 

seed oil, 319. 

—— — seed planters, 396. 

—— trade, 422. 

Coupling-plough, 398. 

Cradles, improved, 318. 

Crane, water, 399. 

Cravat and collar, combined, 237. 

Cream cooler, 399. 

Crib, 396. 

Crushing ores, stamp for, 238. 

Cryolites, artificial, 369. 

Crystallized sugar, 163. 

Curara-like poisons, 121. 

Curtain fixture, 238. 

Curwen, H., on jet trade of Whitby, 24. 

Cutter, button-hole, 238. 

Cyclamin, 217. 

















Dandy-horse, 168. 

Danks’ furnace, 66. 

Decolorization and sweetening of oils, 215. 
of beetroot juice, 120. 
Derivatives—anthracene, 118. 
Desilverization of lead, 117. 
Desulphurization of pyrites, 117. 
Detection of arachis oil in olive oil, 215. 
Device for dressing saw-teeth, 398. 
Dextrine, preparation of, 120, 374, 447. 
Diamond cutting, 145. 

Dies for finger rings, 239. 

for watch-cap cases and backs, 240. 
Dinorwig quarries, 280. 

Dish stand, table, 240. 

Disinfectant compound, 319. 

— carbolic acid as an, 121. 

—— new, 68. 

Distillation of gas from coal, 314. 








| Dolomite, 435. 

| Don oil, the, 158. 
| Door check, 240. 

| —— fastener, 398. 


—— springs, 238. 








Dovetail machine, 318. 

Double tree equalizer, 400. 

Doubling machine, 400. 

Drains, waterways, and sewers, 411. 

Drammen exhibition, 344. 

Drilling machine, improved, 468. 

Drill rod coupling, 398. 

Driving brush handles, 467. 

Durability of iron ships, 66. 

Dust, collecting, 400. 

Dutch, French, and clay pipes, 12. 

Dye black for woollen and semi-woollen goods, 
67. ; 





isomeric with alizarin, 288. 
~—— liquors, old, utilization of, 289. 


| Dyeing cotton with alkali blue, 118. 
| —— aniline black, 118. 


—— cotton with fuchsine, 215. 
—— indigo, process for, 214. 


| —— silk, 67. 


—— straw with aniline green, 214. 
Dynamite, 446. 


Ear protector, 236. 


| Earth boring machine, 398. 


Eclipse sectional steam boiler, 342. 

Economy and trade, 359. 

Effluvium, electric, 293. 

Electric bells, 122. 

— condensation, 293. 

effluvium, 293. 

Electrical resistance of metals, 293. 

Electricity in the manufacture of metals, 371. 

Electro-deposition of iron, 293. 

—— magnetism, 122. 

static phenomena of piles, 69. 

—— relation between the, and electro-magne- 
tic unit, 69. 








| Elevator, hay, improved, 468. 
| Ellis,.T. G., on lime floors, 155. 


Embalming, methods of, 68. 
Emeralds, colours of, 212. 


Engineer, Civil, American Society of, 11, 106. 


Engineering progress, 464. 
English clay pipes, 12. 


| Engraving zinc plates, process for, 437. 





Enamel for muslin glass, 284. 
Envelope letter, 400. 

Epsom salts in dyeing, 439. 
Erythrophenic acid, 212. 

Estimation of fat in milk, 120. 
Etching on glass, 122. 

Ether, butyl, impurities in, 122. 
Europe, notes from the north of, 421. 
Evaporation, mechanical, 296. 
Examination of butter, 120. 

of the colouring matters in textile fabrics, 





VE 
Excreta, value of, in France, 290. 
Exhibition, industrial department of the, 187. 
velocipedes at the, 171. 
Explosive antimony, 117. 
substances, new, 294, 296, 327, 446. 
Extension table, 398. 
Extinguisher, flame, 317. 
Exton, violet, for wool, 120. 








Fabrics, coating, 235. 

Fancy paper and cardboard trade, 323. 
Farm fence, 318. 

—— gate, 240, 399. 

Fat from sheep’s wool, 292. 

—— in milk, estimation of, 120. 

Fats, melting, 377. 

Fatty acids, manufacture of, 215. 
matters, scenting, 377. 

Faucet attachment, improved, 468. 
Feathers, dyeing, 373. 

Feed water heater, 123. 

Feeding elevator, 397. 

Felt, dyeing, with aniline colours, 67, 439. 
Fence, portable, 316. 

—— post, 396. 

Fender and ash sifting attachment, 320. 
Fermentation, 374. 

—— a€ération of wines during, 67. 
Fermenting liquors, treatment of, 216. 
Ferry bridge, 396. 

Fettling, 281. 

Field-piece, Taylor’s, 332. 

File, paper, 236, 240. 

Filters, powdered glass, 122. 
Filtration, new mode of, 446. 
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Finzel’s, Messrs., sugar refinery, 163. 
Fire arm, revolving, 465, 466. 

—— escape ladder, 464. 

improved, 467. 
Fireplace, 397. 

Fireproof floor and ceiling, 319. 
—— shutter, 398. 

Fire-tank, improved self-acting, 220. 
Fireworks, 377. 

Flame extinguisher, 317. 

Flax and jute mills at Barrow, 6. 
Floor, improved, 240. 

Flooring cramp, 396. 

Fluting machine, 399. 

Flux, 398. 

Fly-trap, 396. 

Food, medicated, 237. 

Foot-power apparatus, 396. 

Formic acid, 369. 

Fricke, S., on soap and washing, 424. 
Friction match, 396. 

Frost, action of, on indigo, 440. 
Fruit crate, 398. 

Fuchsine, dyeing cotton with, 215. 
method of detecting in wine, 120. 
Fuel, 380. 

Fuggers of Augsburg, 255. 

Furnace, Danks’, 66. 

-—— for wrought iron from ore, 399. 
puddling, 117. 

Furniture in solid wood, 358. 

legs, 319. 

spring, improved, 240. 

Fusel oil, alcohol in, 440. 

Fusel oil, detection of, 440. 

Fuses of projectiles 409. 

















Gaiter shoe, ladies’, 318. 

Galicia, oil-springs in, 69. 

Galvanometer, new mirror, 122. 

Galvanoplastics, 445. 

Gas analysis, 70. 

—. coal, illuminating value of, 27. 

manufacture, new process for, 68. 

—— retort, 236. p 

Gases contained in iron and steel, 66. 

Gate, automatic, 236, 395. 

—-— farm, 240. 

Gauge for gang saws, 465. 

Gelatine, 290. 

Gelatine moulds, 445. 

Generator, new ozone, 69. 

Gérentet and Coignet’s ribbon manufactory, 
304. 

Gilding iron, 214. 

Glass, etchings on, 122. 

—— filters, powdered, 122. 

—— for photographers’ dark rooms, 292. 

—— gold, platinization of, 117. 

Glass-making, manganese residues for, 436. 

Glauce, arsenic, 287. 

Glove fastening, 239, 320. 

—— improved, 238. 

Glucinium, salts of, 64. 

Glucose, manufacture of, 68. 

Glue, sugar lime as a solvent for, 122. 

~—— waterproof, 218. 

Gold assays, 213, 371. 

—— brittle, 287. 

-—— coinage, alloys used for, 288. 

—— from Vancouver’s Island and West Africa, 





439. 
—— in Scotland, 439. 
—— plating, 214. 
—— platinization of glass, 117. 
preparation of monochloride of, 64. 
—— separation of, from argentic chloride, 438. 
Glycerine, analysis of, 70. 
—— as an anti-incrustator, 160. 
Governor, patent, and governor valve, 160. 
Grain binders, attachment to harvesters, 209. 
—— dryers, 398. 
sieve, 396. 
Graining wood, apparatus for, 467. 
Grape-sugar, 447. 
Grass root sugar, 374. 
Grey pearl from Indian violet, 118. 
Griddle, improved, 466. 
Grindstone, 318. 
Gris d’ Alsace, 214. 
Growth of some great practical ideas, 15. 
Gruyére, 120. 
Guano, phosphoric acid in, 435. 











Gum, prevention of mould in, 296. 
Gunnery, hydraulic, 144. 
Gyroscopic toy, 237. 


Hzematite in Shropshire, 437. 

Hair hygrometer, 294. 

Handasyde’s composition, 316. 

Harrogate water, 442. 

Harrow, improved, 239. 

teeth, 237. 

Harvester cutter, 319, 465. 

—— improved, 239. 

—— grain-binder, attachment to, 209, 467. 

—— rake, 398, 465. 

—— reel, 400. 

Hat, brim extension, 239. 

Hatchway, improved, 236. 

Hay press, 240. 

—— and cotton press, 396. 

rake, horse, 317. 

Headband, 466. 

Heating stove, 236. 

Heel burnishing machine, 240. 

trimming machine, 317. 

Heyl’s machines for making paper boxes, 435. 

Hinge, butt, 237. 

—— improved, 238. 

Hobby-horse, 168. 

Hoe, improved, 319. 

Hoisting apparatus, 239, 319. 

jack, 395. 

Hollow cores for castings, 397. 

Homburg, Stahlbrunnen at, 217. 

Hookahs, Indian and Persian, 13. 

Hopper for grinding mills, 317. 

Horse dandy, 168. 

—— hobby, 168. 

Horseshoe nails, machine for, 236. 

Hose, coupling, 318. 

Hot-blast oven, 157. 

Hub boring machine, 396. 

Huel Seaton, salt spring at, 291. 

Hungarian, Austrian and, pipe stems, 14. 

Hungary, mines and mining in, 234. 

Hydraulic gunnery, 144. 

—— motor, 398. 

Hydrochloric acid for chapped hands, 220, 

purification of, 284. 

Hydrogen, manufacture of, 121. 

—— gas, action of, on solution of platinum and 
silver salts, 287. 

Hygrometer, hair, 294. 

Hyposulphites, removal of, 444. 

















Ice casket, 319. 

cream freezer, 318. 

—— shaving machine, 320. | 

Ideas, growth of some great practical, 15. 

Ignition of oily cotton, 215. 

Illuminating value of vegetable, animal, and 
mineral oils and coal gas, 27. 

Impervious varnish, 218. 

Impurities of coal gas, 215. 

Incremation, 291. 

Indelible ink, 122. 

Indestructible ink, 215. 

Indexing books, improved way of, 467. 

India, railways in, 177. 

rubber solution for elastic tissues, 296. 

Indian and Persian hookahs, 13. 

Indigo dyeing, process for, 214, 273. 

Indium alum, 284. 

Industrial condition of Prussia, 200, 261. 

department, London Exhibition, 72, 136, 
187. 

Industries of North Wales, 161, 280. 

—— of South Wales, 82. 

Influence of inactive solvents on the rotatory 
power of substances, 123. 

— — the aurora borealis on telegraph wires, 69. 

Ink for calico printing, 120. 

indelible, 122. 

4 red, 445. 

solid, 122. 

Insect powder, 320. 

Insecticide, 68. 

Insects, muscular force in, 296. 

Inside blind, 322. , 

International Exhibition, pipes at the, 15. 

Invalid bedstead, 240. 

Iodide phosphonium, 284. 

—— potassium, manufactured from the mother 
liquors of kelp, 117. 




















Iron and copper, purification of, 287. 

—— and steel, 370. 

—— alloy of cast, and copper, 117. 

—— alloys of, and manganese, 437. 

—— analysis of liquids containing, 287. 

—— corrosion of, prevention of the, 66. 
—— cast, melting point of, 437. 

—— casting under compression, 158. 

—— electro-deposition of, 293. 

—— gases contained in, 66. 

-~—— manufacture, improvements in the, 213. 
magnetism of, 294. 

—— meteoric, from Cape Colony, 66. 

—— mordants, analysis of, 214. 

—— quantitative examination of, 289. 

—— phosphide of, 117. 

—— pig, steel from, 213. 

—— puddled, direct production of, 213. 

ore of Bidasoa, 436. 

—— ore, phosphorus in, 287. 

—— ores, burnt pyrites in, 370. 

—— ores, conversion of into steel, 370. 
oxides of, and copper, compound of, 287. 
—— rusting of, causes of, 66. 

—— ships, durability and preservation of, 66. 
—— siliciuretted, 370. 

—— works at Bowling, 370. 

Ironing table, improved, 467. 

Isopurpurates, 120. 











Java, mineral waters of, 218. 

Jet trade of Whitby, 24. 

Jewellers’ cinders, machine for washing, 371. 
Jewellery cases, device for manufacturing, 239. 
Journals, attaching, to feed rollers, 400. 
Juniper berries, 375. 

Jute paper, 70. 


Kelp, mother liquors of, manufacture of potas- 
sium iodide from the, 117. 

Kerosene heater, 318. 

Knapsack, improved, 237. 

Knobs, improvements in, 319. 


Lamp, 396, 465. 

Land marker, 395+ 

Lathe chuck, 396. 

Laths, machine for sawing, 239. 

Lead and its impurities, 288, 437. 

—— assay, new modes of, 117. 

—— desilverization of, 117. 

—— ores, 437. 

—— salts, 64. 

—— tubes, tinning the inside of, 67. 

—— white, 440. 

—— zinc from, 371. 

Leather, to fasten, to metals, 296. 

Leg for furniture, 319. 

Life, saving, at sea, 32. : 
Light, action of, on the resistance of selenium, 


—— monochromatic, in alkalimetry, 116. 
—— oxyhydrogen, 69. 

Lime floors, Mexican method of making, 155. 
—— softening water by, 217. 

Linseed cake, 216. 

—— varnish, 218. 

Line, scissors, and tape combined, 237. 
Lint, new, 121. 

Liquids containing iron, 287. 

Liquor, bleaching, 216. 

Llanberis quarries, 280. 

Lobsters, cultivation of, 258. 
Locomotive smoke-stack, 466. 
Log-turner, 398. 

London International Exhibition, 72. 
Loom, improved, 236. 

—— shuttle, improved, 465. 

Lostorf, sulphur springs at, 217. 
Lubricator, 466. 

Lubricating oils, 443. 

Lucern, digestibility of, 441. 

Lutecine, 438. 


Macadam, S., on the illuminating values of 
vegetable, animal, and mineral oils and coal 


gas, 27. ; 
Machine, cigar and cigarette, 14. 
—— needles, 464. 
Madder, extract of, 214. 
—— root, colouring matter of, 289. 
—— versus artificial alizarin, 440. 
Magnesium compounds, manufacture of, 64. 
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Magnesium, sulphate of, 436. 
Magnetic rotatory polarization, researches on, 


0. 

hice and electro-magnetism, 122. 

——- of steel and iron, 294. 

Magnets, powerful, 70. 

Magneto-electro machine, 122. 

Magnetization of iron, nickel and cobalt, 445. 

Magnitite, artificial, 369. 

Maleeic acid, 212. 

Mallet, 397. 

Malt, rice, 121. 

Manchester Chamber of Commerce, 422. 

Manganese, alloys of, 437. 

—— residues for glass-making, 436. 

Mangling machine, 236. 

Manufacture of aniline colours, 34. 

hydrogen, 121. 

—— bone charcoal, 218. 

—— carbonate and bicarbonate of soda, 70. 

—— chrome alum, 212. 

—— fatty acids, 215. 

—— magnesium compound, 64. 

—— of potassium iodide from the mother 
liquors of kelp, 117. 

—— of matches, 422. 

—— starch sugar (glucose), 68. 

—— sulphate of ammonia, 117. 

—— whiting and Paris white, 235. 

Manures, influence of on weeds, 291. 

Marble, imitation of, 446. 

Maritime powers of Europe, 463. 

Mat-making, 422. 

Matches, manufacture of, 422. 

Mazaroz, Ribaillier, and Co., 335. 

Meat chopper, 238. 

—— preservation of, 219. 

Mechanical evaporation, 296. 

Medical compound, 237. 

Medicated food, 237. 

Medicine spoon, 237. 

Meerschaum pipes, 13. 

Mercurethyl chloride, 436. 

Mercurial vapours, antidote for, 218. 

Mercurous iodide, 369. 

Metal planing machine, 318, 468. 

working machine, 400. 

Metallic clasp, 239. 

—— lathing, 397. 

—— roof, 464. 

Metals, detection of, 439. 

-—— electrical resistance of, 293. 

—— electricity in manufacture of, 371. 

—-- nickelization of, and alloys, 117. 

—— treatment of, 213. 

—— to fasten leather to, 296. 

Meteoric iron from Cape Colony, 66. 

Methods of embalming, 68. 

Methyl-aniline, 372. 

green, 439. ' 

Mexican method of making hard lime floors, 115. 

Meyn, L., on asphalt ; its importance for streets 
in cities and towns, 106, 192. 

Micrometer gauge, 398. 

Microscopes, aberration in, 378. 

Milk, coffee with, 121. 

—— estimation of fat in, 120. 

—— human, composition of, 290 

natural and condensed, 120. 

Millstone dressing machine, 318. , 

Mineral compounds, action of on vegetation, 68 

—— oils of Buxiére-la-Grue and Cordesse, 121. 

—— illuminating value of, 27. 

—— waters of Java, 218. 

Mines and mining in Hungary, 234. 

—w— in Sardinia, 67. 

Mirror galvanometer,, new, 122. 

Monochloride of gold, preparation of, 64. 

Monochromatic light in alkalimetry, 116. 

Monoxyanthraquinone and anthraflavic acid, 
212. 

Mordants, iron, 289. 

Motive powers, steam and water as, I71. 

Mouchoir de Balbec, 373. 

Mould in gum, prevention of, 296. 

Mouthpieces, amber, 14. 

Mower, lawn, 237. 

Multiple transmission, apparatus for, 122. 

Muscular force in insects, 296. 

Music leaf turner, 316. 

Muslin glass, enamel for, 284. 














Nantlle quarries, 402. 
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Nantyglo coal cutting machine, 376. 
Native sulphuric acid, 212. 

Natural waters, 374. 

Needle threader for sewing machines, 467. 
Negatives, reproduction of, 216. 

Nessler’s ammonia test, 292, 442. 
Nicholson blue, 373. 

Nickelization of metals and alloys, 117. 
Nim tree, bark of the, 442. 

Nitrate of ammonia, 64. 

Nitrification in soils, 290. 

of vegetable earth, 218. 
Nitroglycerine, 446. 

Note-book, practical, 223, 384. 

Notes from the North of Europe, 421. 
—— on mines and mining in Hungary, 238. 
Nitrous oxide, physiological action of, 291. 
Nut lock, 466, 468. 

Nutmeg, oil of, 215. 





Oat-flour, composition of, 374. 

Oil of Pastinaca sativa, 375. 

Don, the, 158. 

Oils, decolorization and sweetening of, 215. 

illuminating value of vegetable, animal, 

and mineral, 27. 

mineral of Buxiére-la~Grue and Cordesse, 

121, 

of nutmeg and orange-peel, 215. 

Oil-springs in Galicia, 69. 

Oily cotton, ignition of, 215. 

Old dye liquors, utilization of, 289. 

Olive oil, detection of arachis oil in, 215. 

Orange-peel, oil of, 215. 

Ore, puddling from the, 286. 

—— washer, 466. 

Ores, furnace for zinc, 213. 

stamp for crushing, 238. 

—— treatment of, 213. 

Vanadium, new, 287 

Organ reeds, tongue for, 467. 

Organic matter, new process for preserving, 80. 

Orr, H. on Heyl’s machine for making paper 
boxes, 435. 

Oven, hot blast improved, 157. 

Ozokerit candles, 215. 

Ozone generator, new, 69. 




















Paddle floats, adjusting, 466. 

Paint brush, 236, 320. 

—— compound, 237, 319. 

Painter’s composition, 320. 

Paintings, oil, restoration and preservation of, 


175. 

Paper bleaching, 395. 

—— file, 236, 240. 

——— from wood pulp, 218, 445. 

—— jute, 70. 

—— machine, belt guide for, 238. 

—— pulp, 394, 411. 

—— tracing, 70, 218. 

—— transparent, 445. 

Papillon, F., on new explosive substances, 296, 
327. 

Parallel ruler, 317. 

Parchment, paper tubes from, 218. 

—— solution, 218. 

Paris white, manufacture of, 235. 

Parisian alloy, 438. 

Pastinaca sativa, oil of, 377. 

Patent Congress, Vienna, 431. 

Pearl grey from aniline violet, 118. 

Peat condensing machine, 9o. 

—— smoke, action of on vegetation, 68. 

Pencil case, 239. 

Penholder, 318. 

Pennsylvania, petroleum in, 69. 

Penrhyn, Lord, 161. 

Pepper, adulteration of, 440. 

Pepsin, 317. 

Persian, Indian and, hookahs, 13. 

Pessary, improved, 396. 

Petroleum in Pennsylvania, 69. 

—— oils, 334. 

—— production of, in America, 121. 

—— spirit, 443. 

Pettenkofer, Max von, 175. 

Phenolcyanine, 214. 

Phosphates in the food of lambs, 442. 

Phosphide of iron, 117. 

Phosphonium iodide, 284. 

Phosphorescent pictures, 292. 

Phosphoric’acid, 212, 435. 











Phosphorus in iron ore, 287. 

Photographic dark rooms, glass for, 292. 

Photography, use of aniline in, 292. 

Photo-lithography, 292. 

Phylloxera, 443. 

Physostigmine, 218. 

Picture hanger, 397. 

Pig-iron, steel from, 213. 

Pigments, preservation of, 467. 

Pile driver, 317. 

Pile, new, 122. 

Piles, electro-static phenomena of, 69. 

Pipe stems, Austrian and Hungarian, 14. 

Pipes at the International exhibition, 15. 

—— clay, English, French, and Dutch, 12. 

—— meerschaum, 13. 

—— tobacco, and smoking apparatus, 12. 

—— Turkish chibouques and wood, 13. 

Piston packing, 465. 

Pitmen, connecting with shafts, 465. 

Planer, bar, improved, 283. 

Platin-iridium, 67. 

Platinization, gold, of glass, 117. 

Platinum and silver salts, action of hydrogen 
gas on, 289. 

Plough carriage, improved, 468. 

—— improved, 239, 320. 

Plug blasting, 239. 

Pneumatic despatch, 296. 

Poison, bamboo, 121. 

Poisons, curara-like, 121. 

Polarization, researches on magnetic rotatory, 


70. 

Pole for vehicles, 397. 

Polishing material, 122. 

Porphyry trachyte, 212. 

Porter’s box, 400. 

Portfolio holder, 399. 

Potash salt mines at Stassfurt, 286. 

Potassium iodide, manufacture of, from the 
mother liquor of kelp, 117. 

Potato cutter and planter, 467. 

Potatoes, diseased, 441. 

—— machine for sorting, 400. 

Powers, steam and water as, 171. 

Practical ideas, growth of some great, 15. 

notebook of technical information, 43, 
126, 223, 301, 384. 

Premature decay of timber, 222. 

Preparation of monochloride of gold, 64. 

Preservation of meat, 219. 

—w— iron ships, 66. 

oil paintings, 175. 

—— wood by tar, 121. 

Press, hay and cotton, 240, 396. 

Prevention of corrosion of iron, 66. 

Prints, toning, 444. 

Printing aniline colours, 118. 

—— press, 320, 468. 

Process for carbonate of soda, 212. 

—— for indigo dyeing, 214. 

—— new, for gas manufacture, 68. 

Production of acrylic acid, 116. 

—— black bricks and tiles, 70. 

—— chlorine, 212. 

puddling iron and steel, 213. 

Projectile, 399. 

Projectiles, fuses of, 409. 











| Propellers, resistance of screw, 404. 

| Propelling vessels, 318. 

| —— mechanism, 467. 

| Propylamine, a specific for acute rheumatism, 


121. 

Pruning hook, 466. 

—— knife, 318, 399. 

Prussia, industrial condition of, 200, 261. 
Puddled iron, production of, 213. 
Puddling from the ore, 286. 

——— furnace, 117. 

Pump, improved, 240. 

Pump-valve, 239. 

Purchase of the railways by the state, 80. 
Purification of coal gas, 292. 
hydrochloric acid, 284. 

Purple, the, of Cassius, 213. 

Purpurin, 373. 

Pyrites, desulphurization of, 117. 
Pyrometers for high temperatures, 216. 





Quantity and quality of our water supply, 210. 
Quilting attachment for sewing machines, 468. 


Railway accidents, 419. 
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Railway amalgamation, 395. 

—— car brake, 465. 

—— frog, 238. 

—— management, 419. 

—— pad, splice joint for, 318. 

—— rail chain, 320. 

signal, musical, 319. 

Railways in India, 177. 

—— purchase of, by the state, 50. 

Rake, horse hay, 468. 

Ramsden, Sir John, 1. 

Recovery of tin from tin clippings, 67. 

Red colouring matter from aniline, 67. 

Reed organ swell, 320. 

Reel, improved, 317. 

—— for skeining silk, 466. 

Refining of sugar, 374. 

Refrigerator, improved, 468. 

Relation between the electro-static and electro- 
magnetic units, 69. 

Report on boiler incrustation, 8. 

Reproduction of negatives, 216. 

Researches on magnetic rotatory polarization, 
70. 

Resistance of screw propellers, 404. 

Resorcin, preparation of, 296. 

Respirator, new, 68. 

Rhenish provinces, trade of the, 344. 

Rheumatism, acute, propylamine a specific for, 
121. 

Ribbon manufactory at St. Etienne, 364. 

Rice cleaner, improved, 467. 

Rice, malt, 121. 

Riveting, 402. 

Road scraper, improved, 410. 

—— steamer, America, 22. 

Rock drill, 317. 

Rocking chair, 466. 

Roller clearer for spinning machine, 318. 

Rolling round tapered bars, 318, 400. 

Roofing, improved sheet-iron, 159. 

Rotary engine, 318, 400. 

Rotatory polarization, researches on magnetic, 
70 








power, influence of inactive solvents on 
the, of substances, 123. 

Rouvenat, jewellery factory of M., 244. 

Rubber shoe, 320. 

Rudder, 399. 

Ruskin on the study of industrial art, 378. 

Rusting of iron, causes of, 66. 

Rutherford’s minimum thermometer, 377. 


Saccharometer, new, 290. 

Safety at sea, 313. 

Saffranine, 440. 

Saline deposits in Indian lakes, 369. 

Salt, potash, mines, at Stassfurt, 286. 

—— spring, at Huel Seaton mine, 291. 

Salts, lead, 64. 

—— of glucinium, 64. 

Santa Venere al Pozzo, sulphuretted springs of, 
290. 

Sardinia, mines in, 67. 

Sash holders, 318. 

Sashes, window, 400. 

Sausages, coloration of, 374. 

Saving life at sea, 32. 

Saw, improved, 318. 

—— filing machine, 238. 

—— guard, 395. 

set, 238. 

—— sharpening, 467. 

—— swage, 320. 

—— tooth gauge, 400. 

Sawing laths, machine for, 239. 

—— machine, 316, 395. 

Scaffold, adjustable, 240. 

improved, 237. 

Scale of colours for tempering steel, 286. 

Scenting fatty matters, 377. 

Scissors and tape line combined, 237. 

Scraper, road, improved, 409. 

Screw propellers, resistance of, 404. 

—— valve, 464. 

Scuttle, coal, improved, 468. 

Sea, saving life at, 32. 

Sea-water for bread-making, 374. 

Secondary couples, 445. 

Securing wheels, 464. 

Seed planter, 396. 

—-— separator, 399. 








| Selenium, action of light on the resistance of, 


69. 
Self-closing faucet, 239. 
Separation of toluidine from pseudo-toluidine, 


Septiceemia, 121. 


| ——— nature of, 235. 











| Setchell, J. H., on boiler incrustation, 10. 


Sewage, utilization of, 68, 218, 375. 

Sewers, drains, and waterways, 411. 

Sewing machine power, 466. 

—— machines, cloth holder for, 238. 

—— treadle for, 398. 

Shale, alum from, 436. 

Shaw, E. M., on theatres,, 84. 

Sheep’s wool, fat from, 292. 

Sheet-iron roofing, improved, 159. 

—— metal roofing, 400. 

Shingle machine, 398, 468. 

Ships, iron, durability and preservation of, 66. 

ventilation of, 294. 

Shirt bosom, 238. 

Shoe soles, 237. 

Shoemakers’ pincers, 317. 

Shrotbrod, its influence on health, 120. 

Shrinker, tire, 319. 

Shutter, fireproof, 398. 

worker, 319, 467. 

Shuttle, loom, 465. 

Siderin yellow, 120. 

Siemens, C. W., on fuel, 380. 

Siemens’ coil, 445. 

Sieve, grain, 396. 

Silicate of potash, 446. 

Siliciuretted iron, production of, 370. 

Silicon, 437. 

Silk, dyeing, 67. 

natural coloured, 288. 

Silver articles, cleaning, 67. 

chloride of, battery, 69. 

—— cyanide, 438. 

—— preparation of, 438. 

—— salts, action of hydrogen gas on plati- 
num and, 287. 

to clean, 432. 

Signs, improved, 318. 

Skane, boring for coal in, 422. 

Skins, tanning, 289 

Skylight bar, 238. 

Slag, blast furnace, utilization of, 70. 

Sled, boy’s, 467. 

Slings, 465. 

Smith, A., of Vaynol, 401. 

Smoke and steam burner, 319. 

—— from the Freiburg works, 442. 

Smoking apparatus, tobacco pipes and, 12. 

Snake poison, 218. 

Soap, ammoniacal, 373. 

—— and washing, 424. 

Soda, manufacture of carbonate and bichro- 
mate of, 70. 

Sofa bedstead, 237. 

Softening water by means of lime, 217. 

Soils, nitrification in, 290. 

Soldering machine, 399. 

Sole, boot and shoe, 237. 

—— channelling machine, 240. 

Sorting potatoes, machine for, 400. 

South Wales, industries of, 82. 

Spade and fork combined, 319. 

Spark arrester, 320. 

Spectral lines, coincidence of, of iron, calcium, 
and titanium, 67. 

Spinning machines, roller clearer for, 318. 

—— mills, steam engines for, 395. 

Splice joint for railway rails, 318. 

Spoon, medicine, 237. 

Spring-bed, 237. 

bottom, 398, 465. 

—— hinge, 399, 465. 

Springs, vehicle, 467. 

Squeezer, lemon, 400. 

Stahlbrunnen at Homburg, analysis of, 217. 

Stamp for crushing ores, 238. 

—— hand, 468. 

—— mill, 466. 

Starch sugar (glucose), manufacture of, 68. 

Stassfurt, potash-salt mines at, 286, 

—— salts, 435. 

State, purchase of the railways by the, 50. 

Statistics of coal, 406. 

Steam and water as motive powers, 171. 

— boiler, sectional, 342. 























Steam boilers, incrustation in, 376. 

—— economic generator of, 395. 

—— engine for spinning-mills, 395. 

—— —— governor, 398, 465. 

—— —— portable, 397. 

—— —— revolving, 432. 

—— — rotary, 395. 

—— generator, 398. 

—— governor and valve, 240. 

—— lubricator, 399. 

Steamer, road, America. 

Stearic acid, 443. 

Stearine, 443. 

Steel, Bessemer, distribution of carbon in, 213. 

—— cast from the Bessemer process, 66. 

—— composition for improving, 370. 

—— conversion of iron into, 370. 

—— from pig-iron, 213. 

—— gases contained in, 66. 

—— iron and, 370. 

—— magnetism of, 292. 

-—— making, 286. 

—— making furnace, 213 

—— melting-point of, 437. 

—— non-oxidizable, 371. 

—— preparation of, 371. 

—— production of, 213. 

—— surfaces, hardening, 286. 

—— tempering, 286. 

—— welding, 286. 

Stems, Austrian and Hungarian pipe, 14. 

Steering apparatus, 320, 397, 400. 

Stitching gauge, 317. 

Stopcock, 236. 

Stop mechanism, 400. 

—— valve, 240, 317. 

Stove, cooking, 237, 396. 

—— heating, 236. 

—— pipe joint, 464. 

Straw, aniline green for, 215, 373. 

—— cutter, 320. 

Street-lamp, 396. 

Striking oil, 283. 

Styria, basalt from, 436. 

Submarine cables, 444. 

Suez, trade and commerce of, 447. 

Sugar, artificial, 440. 

—— beetroot, air enclosed in, 292. 

—— crystallized, 163. 

—— formation in the organism, 218. 

—— grass-root, 374. 

—— lime as a solvent for glue, 120. 

—— pure, estimation of, 291. 

refining of, 369. 

——- starch (glucose), manufacture of, 68. 

—— transformation of cellulose in, 120. 

Sugars, raw, 290. 

Sulphate of ammonia, manufacture of, 117. 

Sulphates, alkaline, transformation of into 
carbonates, 116. 

Sulphur, detection of, 446. 

—— springs from Lostorf, 217. 

Sulphuretted hydrogen, 369. 

—— springs at Sta. Venere al Pozzo, 290. 

Sulphuric acid, native, 212. 

Sulphurized water, action of, on cast-iron 
pipes, 290. 

Sweetening of oils, 215. 

Syrup, method of detecting fuchsine in, 120. 





Table-castor, 239. 

Table dish-stand, 240. 

Tallow, adulteration of wax with, 70. 

—— purification of, 377. 

Tannin in wines, 216. 

Taper-tubes, machine for, 395. 

Tapholder attachment, 467. 

Tar, preservation of wood by, 121. 

Taylor’s American field-piece, 332. 

-—— G. on Bradford and the worsted manu- 
facture, 274. 

Tea, 441. 

Technical education, 393. 

—— information, note-book of, 43, 126, 223, 


384. 
Telegraph, atmospheric, 122. 
—— wires, influence of the aurora borealis on 


Telescopes, aberration of, 378. 

Tellurium ore, 371. 

—— preparation of, 372. 

Temperatures, determination of high, 298. 
—— distillation at high, 377. 
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Temperatures pyrometers for high, 216. 

Tenacious collodion, 69. 

Terret and martingale ring, 320. 

Textile fabrics, examination of the colouring 
matters in, 67. 

Theatres, 84. 

Thermometer maximum and minimum, 292. 

minimum, 377. 

Thermo-diffusion, 123. 

Thread, evener for, 316. 

—— fusee, 216. 

Threshing power, travelling, 465. 

Tie, railway, improved, 239. 

Tiles, black, production of, 9. 

Tilting gate, improved, 318. 

Timber, premature decay of, 222. 

Tin capsules, so called, 437. 

—— coating fabrics with, 235. 

—— recovery of, from tin clippings, 67. 

Tinned sheet iron, method of restoring, 317. 

Tinning the inside of lead tubes, 67. 

—— of metals, 288. 

tissues, 440. 

Titanium, coincidence of spectral lines ef iron, 
calcium, and, 67. 

Tires, West’s machine for setting, 135. 

Tobacco-cutting machine, 240. 

—— pipes and smoking apparatus, 12. 

Toilet material, perfumed alumina as a, 122. 

Toluidine, separation of, from pseudo-toluidine, 
6 








7. 

Tool for sealing bung bushes, 320. 

—— brush, 238. 

—— receptacle, 399. 

Toy, gyroscopic, 237. 

—— improved, 240. 

Trace buckle, 320. 

Trachyte, porphyry, 212. 

Tracing paper, 318, 398. 

Traction wheel, 239. 

Trade, economy and, 359. 

of the Rhenish Provinces, 344. 

Transformation of alkaline sulphates into car- 
bonates, 116. 

Trap, animal, 257. 

Treadle for sewing machine, 318, 398. 

Treatment of fermenting liquors, 216. 

Tree protector, 398. 

Trichloracetic acid, 212. 

Tricycle, the, 169. 

Triticin, 374. 

Trotting gear, 466. 

Truss bridges, 317. 

Tubes from parchment paper, 218. 

Turkey red, 440. 

Turkish chibouques and wood pipes, 13. 

Turntable, 237. 

Twisting and doubling machine, 240. 

Type-setting machine, 465. 

Tyre-upsetting machine, 397- 





Umbrella, 399. 
Uranium ores, 438. 


Utilization of blast-furnace slag, 70. 
sewage, 68, 218. 





Valerianic acid, 284. 

Valuation of chloral hydrate, 70. 

Value of excreta in France, 290. 

Vanadium ores, 287. 

Vancouver’s Island, gold of, 438. 

Vaporizer, improved, 467. 

Varnish, clear, 122. 

impervious, 218. 

linseed, 218. 

Vaughan, Mr. John, and the progress of the 
Cleveland iron trade, 241. 

Vegetable earth; nitrification of, 218. 

oils, illuminating values of, 27. 

Vegetables, vitality of, 290. 

—— action of metallic compounds on, 
68. 














peat-smoke on, 68. 

Velocipedes at the Exhibition, 170. 
specialities in, 170. 

their fluctuations in public favour, 166. 
Velocipedestrianism, revival of, 168. 
Ventilation of ships, 299. 

Ventilator air pump, Boyle’s, 68. 








| Vermin-killer, 443. 


Vesuvius, ashes from, 370. 
Vice, improved, 239. 


| Vichy waters, 290. 





Vieille Montagne, zinc mines and foundries of 
the, 178. 

Vienna Patent Congress, 431. 

—— water supply of, 427. 

Violet aniline, pearl grey from, 118. 

Violet exton, for wool, 120. 

Vitality of vegetables, 290. 

Vitriol chambers, gases in, 435. 

—— production of, 369. 


Wadding, improved manufacture of, 239. 
Waggon axles, machine for, 399. 

ae Jack, 397: 

—— seat, fasteners, 319. 

—— —— improved, 468. 

—— weighing attachment, 396. 


- Wales, North, industries of, 161. 


—— South, industries of. 

Wall paper waterproofing, 320. 
Washboard, brush, 466. 
Washing-machine, 239, 240, 318, 319, 466. 
Washing, soap and, 424. 
Waste-removing device, 240. 

Water and steam as motive powers, 171. 
—— bitter almond, 375. 

—— crane, 399. 

—— drinking for animals, 290. 

—— elevator, 240. 

—— impregnation of by copper, 375. 
—— impure, 442. 

—— ozonized, 375. 

—— regulators, 319, 397. 

—— softening by lime, 217. 











Water supply of Vienna, 427. 

—— —— quantity and quality from, 210. 
—— traps, 397. 

—— wheel, 317, 318. 

Waterproof glue, 218. 

Waterproofing wall-paper, 320. 

Waters, natural, 374. 

Waterways, sewers, drains, &c., 411. 
Ways, wire, 312. 

Wax insect, Chinese white, 43. 

-—— adulteration of, with tallow, 70. 

for letters, 444. 

Weather strips, window, 238. 

Weeding hoe, 398. 

Weeds, influence of manures on, 291. 
West’s machine for setting tires, 135. - 
Wheel current, 396. 

plough, 399. 

vehicle, 397, 466. 

Whitby, jet trade of, 24. 

White wax insect, Chinese, 43. 

Whiting, manufacture of, 235. 

Wilde’s machine, 122. 

Windmill, improved, 317, 465. 
Window-sash, metal, 240. 

ventilator, 396. 

—— weather strips, 238. 

Wine, aération of, during fermentation, 67. 
method of detecting fuchsine in, 120. 
Wines, apparatus for.heating, 120. 

—— concentration of by freezing, 289. 
red, bitterness of, 120, 219. 

—— tannin in, 216. 

Winnower, reciprocating, 316. 

Wire-ways, 315. 

Wood, black staining of, 215. 

—— carvers of Tyrol and Bavarian Alps, 435. 
—— filling, 319, 399. 

—— grinding machine, 397. 

—— manufacture of furniture in solid, 355. 
—— oil, manufacture of, 344. 

—— paper pulp, 394. 

—— preservation of, by tar, 121. 

—— protection of, 395. 

—-— pulp, paper from, 218. 

Wood pipes, Turkish, 13. 

to impart to, the look of mahogany, 218. 
Wool, violet exton for, 120. 

Woollen goods, black dye for, 67. 

Worsted manufacture, Bradford and the, 274. 























Yeast, preservation of, 344. 
Yellow, siderin, 120. 
Yellow on woollens, 439. 
Yoke-holder, neck, 466. 


Zinc from lead, 371. 

mines and zinc foundries of the Vieille 
Montagne, 178. 

—— plates, engraving, 437. 

Zincing iron, 66. 
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GASSIZ, Professor Louis, por- 
trait of, 321. 

America road steamer, 23. 

Angleur, view of, 181. 

Avant de navette, 368. 
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Babcock fire tank, 221. 
Barrow flax and jute mills, 6. 
hematite steel works, view of, 3. 
in-Furness, bird’s-eye view of, 4. 
Belgian furnace, the, 182. 
Belleuse, vase, 199. 
Belt’s improved sheet-iron roofing, 159. 
Berryman’s apparatus as factory heater, 125. 
feed-water heater, 126. 
—— heater, 124. 
Berthon’s collapsing life-boat, 32. 
Boiling pans, 164. 
Boring holes with the drill, 251. 
Boucheron, parure (Louis XVI.), 379. 
Bridge lifeboat, White’s, 33. 











Cabinet, Sauvrezy, 199. 
Chantilly lace mantle, 71. 
Cheuvreux-Aubertot, mantle, Chantilly lace, 


71. 

Christofle and Co., Cloisonné enamels (Vienna 
Exhibition). Frontispiece. 

Christofle, H. épergne, for Hétel de Ville, Paris, 


45+ 

Turkish coffee service, 105. 
Closed vessel for heating under pressure, 41. 
Collapsing lifeboat, Berthon’s, 32. 





Diamond cutting, figs. 1, 1A, 2, 3, 148. 
figs. 4, 5, ©, 7, 149. 

—— polishing workshop, 151,. 

works on the Amstel, 151. 
Diamonds, dimensions of, 154. 
Distillation of methylaniline, 44. 
Distilling apparatus, 35. 








Eclipse, sectional steam-engine, 343. 
Epergne, Hotel .de Ville, Paris, Christofle and 


Cony 345. 
—— Odiot, 260. 


Factory heater, Berryman’s, 125. 
Fanniére, Bros., hunt cup, 273. 
Fauteuil, Mazaroz-Ribaillier, 295. 
Feed-water heater, Berryman’s, 126. 
Field-piece, American, 333. 








Filing, 249. 

Flax and jute mills, Barrow, 6. 

Fore-shuttle, 368. 

Fuse combustion mensurating machine, 410. 


Gems of industrial art, porcelain (Sevres), 


429. 
Grain binder attachment, 209. 
—— section, 210. 


Heater, Berryman’s, 124. 

Hematite steel works, Barrow, view of, 4. 
Hofmann, violet, manufacture of, 41. 

Hot blast oven, 157. 

Hunt cup, Fanniére Bros., 275. 

Hydraulic riveter, Tweddell’s, 405. . 


Improved planer bar, 285. 
Jute and flax mills, Barrow, 6. 
Lace mantle, Chantilly, 71. 
Life-boat bridge, White’s, 33. 


collapsing, Berthon’s, 32. 
Loom for weaving figured ribbons, 365. 





Making cases, 254. 

Mantle in Chantilly lace, Cheuvreux-Aubertot, 
71. 

Mazaroz-Ribaillier, fauteuil, 294. 

—— walnut dining-room piece, Greek style, 
6 : 


—— wood-carving, 356. 
Methylaniline, distillation of, 44. 
Moresnet, ancient bed of, 179. 
—— view of, 179. 


Noble’s statue of Sir John Ramsden, 1 
Odiot, épergne, 260. 


surtout (Louis XIV.), 89. 
Oven, hot blast, 157. 





Parure (Louis XVI.) Boucheron, 379. 
Peat-compressing machinery, 91. 
Penrhyn, Lord, portrait of, 161. 
Planer bar, improved, 285, 
Polishing, 252. 

—— diamonds, 152. 

workshop, 252. 

Porcelain (Sévres), 429. 

Power machine, 136. 








Practical note book of technical information, 
illustrations to, figs. 171 to 189, pp. 46 to 49; 
figs. 190 to 210, pp. 127 to 134 ; figs. 211 to 
242, pp. 224 to 232; figs. 243 to 279, pp. 
302 to 312; figs. 280 to 305, pp. 385 to 392. 


Ramsden, Sir John, statue of, by Noble, 1 
Revolving steam-engine, 432. 

Ribbons, loom for weaving figured, 365. 
Riveter, portable, 405. 

—— hydraulic, 405. 

Riveting machine, 406. 

Road scraper, 411. 

Road steamer America, 23. 

Roofing, sheet-iron, 159. 

Rouvenat’s factory, central workshop, 247. 
entrance to, 245. 





Sand-blast process, 189. 

Sauvrezy cabinet, 193. 

Sawing out the shape, 248. 

Scott and Morton’s revolving steam-engine, 432. 
Scratch-brush, 253. 

Setter, tire, West's, 135. 

Sévres porcelain, 429. 

Sewers, figs. I to 15, pp. 412 to 419. 
Sheet-iron roofing, Belt’s, 159. 
Silesian furnace, the, 183. 

Smith, Assheton, Esq., portrait of, 401. 
Soap dissolvent, 426. 

Soldering with the blowpipe, 250. 
Splitting diamonds, 150. 
Steam-engine, sectional, Eclipse, 343. 
Surtout (Louis XIV.), Odiot, 89. 


Taylor’s American field-piece, 333. 


Tire setter, West’s, 135. J 


Turkish coffee service, Champlevé enamel, 
Christofle and Co., 105. 
Tweddell’s hydraulic riveter, 405. 


Vacuum-pan, 167. 

Vase, Belleuse, 199. 

Vaughan, Mr. John, portrait of, 241. 

Vienna Exhibition. Gems of the Cloisonné 
enamels (Christofle and Co.). Frontispiece. 


Walnut dining-room piece, Greek style, 65. 
Warping frame, 367. 

West’s tire setter, 135. 

White’s life-boat bridge, 33. 
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